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SECTION 02 4100 

DEMOLITION 
PART 1 GENERAL 
1.01 SECTION INCLUDES 

A. Selective demolition of building elements for alteration purposes. 
B. Abandonment and removal of existing utilities and utility structures. 
 

1.02 RELATED REQUIREMENTS 
A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises. 
B. Section 01 1000 - Summary: Description of items to be salvaged or removed for re-use by 

Contractor. 
C. Owner’s Additional Requirements  
 

1.03 REFERENCE STANDARDS 
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition. 
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 

2009. 
 

1.04 SUBMITTALS 
A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Site Plan: Showing: 
 1. Vegetation to be protected. 
 2. Areas for temporary construction and field offices. 
 3. Areas for temporary and permanent placement of removed materials. 
C. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities. 
 1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and 

construction of barricades and fences. 
 2. Identify demolition firm and submit qualifications. 
 3. Include a summary of safety procedures. 
D. Project Record Documents: Accurately record actual locations of capped and active utilities and 

subsurface construction. 
 

1.05 QUALITY ASSURANCE 
A. Demolition Firm Qualifications: Company specializing in the type of work required. 
 1. Minimum of 5 years of documented experience. 

 
PART 2 PRODUCTS 
2.01 MATERIALS 

A. Fill Material: As specified in Section 31 2200 - Grading 
 

PART 3 EXECUTION 
3.01 SCOPE 

A. Within area of new construction, remove foundation walls and footings to a minimum of 2 feet 
below finished grade. 
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B. Outside area of new construction, remove foundation walls and footings to a minimum of 2 feet 
below finished grade. 

C. Remove concrete slabs on grade as indicated on drawings. 
D. Remove other items indicated, for salvage, relocation, and recycling. 
E. Fill excavations, open pits, and holes in ground areas generated as result of removals, using 

specified fill; compact fill as specified in Section 31 2200. 
 

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS 
A. Comply with other requirements specified in Section 01 7000. 
B. Comply with applicable codes and regulations for demolition operations and safety of adjacent 

structures and the public. 
 1. Obtain required permits. 
 2. Comply with applicable requirements of NFPA 241. 
 3. Use of explosives is not permitted. 
 4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; 

do not allow worker or public access within range of potential collapse of unstable structures. 
 5. Provide, erect, and maintain temporary barriers and security devices. 
 6. Use physical barriers to prevent access to areas that could be hazardous to workers or the 

public. 
 7. Conduct operations to minimize effects on and interference with adjacent structures and 

occupants. 
 8. Do not close or obstruct roadways or sidewalks without permit. 
 9. Conduct operations to minimize obstruction of public and private entrances and exits; do not 

obstruct required exits at any time; protect persons using entrances and exits from removal 
operations. 

 10. Obtain written permission from owners of adjacent properties when demolition equipment will 
traverse, infringe upon or limit access to their property. 

C. Do not begin removal until receipt of notification to proceed from Owner. 
D. Do not begin removal until built elements to be salvaged or relocated have been removed. 
E. Do not begin removal until vegetation to be relocated has been removed and specified measures 

have been taken to protect vegetation to remain. 
F. Protect existing structures and other elements that are not to be removed. 
 1. Provide bracing and shoring. 
 2. Prevent movement or settlement of adjacent structures. 
 3. Stop work immediately if adjacent structures appear to be in danger. 
G. Minimize production of dust due to demolition operations; do not use water if that will result in 

ice, flooding, sedimentation of public waterways or storm sewers, or other pollution. 
H. If hazardous materials are discovered during removal operations, stop work and notify Architect 

and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, 
and mercury. 

I. Perform demolition in a manner that maximizes salvage and recycling of materials. 
 1. Comply with requirements of Section 01 7419 - Waste Management. 
 2. Dismantle existing construction and separate materials. 
 3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection point 

or point of reuse. 
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3.03 EXISTING UTILITIES 
A. Coordinate work with utility companies; notify before starting work and comply with their 

requirements; obtain required permits. 
B. Protect existing utilities to remain from damage. 
C. Do not disrupt public utilities without permit from authority having jurisdiction. 
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 

days prior written notification to Owner. 
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 

least 3 days prior written notification to Owner. 
F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 

utility type; protect from damage due to subsequent construction, using substantial barricades if 
necessary. 

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 
and abandoned utilities. 

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition 
zone; identify and mark utilities to be subsequently reconnected, in same manner as other 
utilities to remain. 

 
3.04 SELECTIVE DEMOLITION FOR ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 
 1. Verify that construction and utility arrangements are as shown. 
 2. Report discrepancies to Architect before disturbing existing installation. 
 3. Beginning of demolition work constitutes acceptance of existing conditions that would be 

 apparent upon examination prior to starting demolition. 
B. Separate areas in which demolition is being conducted from other areas that are still occupied. 
 1. Provide, erect, and maintain temporary dustproof partitions of construction specified in 

Section 01 5000 in locations indicated on drawings. 
 2. Provide sound retardant partitions of construction indicated on drawings in locations indicated 

on drawings. 
C. Maintain weatherproof exterior building enclosure except for interruptions required for 

replacement or modifications; take care to prevent water and humidity damage. 
D. Remove existing work as indicated and as required to accomplish new work. 

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with 
new construction specified. 

 2. Remove items indicated on drawings. 
E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 

Telecommunications): Remove existing systems and equipment as indicated. 
 1. Maintain existing active systems that are to remain in operation; maintain access to 

equipment and operational components. 
 2. Where existing active systems serve occupied facilities but are to be replaced with new 

services, maintain existing systems in service until new systems are complete and ready for 
service. 

 3. See Section 01 1000 for other limitations on outages and required notifications. 
 4. Verify that abandoned services serve only abandoned facilities before removal. 
 5. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible 

ceilings; remove back to source of supply where possible, otherwise cap stub and tag with 
identification. 
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F. Protect existing work to remain. 
 1. Prevent movement of structure; provide shoring and bracing if necessary. 
 2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 
 3. Repair adjacent construction and finishes damaged during removal work. 
 4. Patch as specified for patching new work. 
 

3.05 DEBRIS AND WASTE REMOVAL 
A. Remove debris, junk, and trash from site. 
B. Remove from site all materials not to be reused on site 
C. Leave site in clean condition, ready for subsequent work. 
D. Clean up spillage and wind-blown debris from public and private lands. 

 
END OF SECTION 
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SECTION 04 2731
REINFORCED UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete Block.
B. Mortar and Grout.
C. Reinforcement and Anchorage.

1.02 RELATED REQUIREMENTS
A. Section 03 2000 - Concrete Reinforcing:  Reinforcing steel for grouted masonry.
B. Section 05 5000 - Metal Fabrications: Loose steel lintels.

1.03 REFERENCE STANDARDS
A. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures;

American Concrete Institute International; 2009.
B. ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;

2007.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
D. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for

Concrete Reinforcement; 2009b.
E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2011.
F. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2011.
G. ASTM C140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and

Related Units; 2011.
H. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2004.
I. ASTM C150 - Standard Specification for Portland Cement; 2011.
J. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.
K. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2010.
L. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2007.
M. ASTM C476 - Standard Specification for Grout for Masonry; 2010.
N. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars

for Plain and Reinforced Unit Masonry; 2010.
O. ASTM C1019 - Standard Test Method for Sampling and Testing Grout; 2011.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar and

grout.
C. Shop Drawings:  Indicate bar sizes, spacings, reinforcement quantities, bending and cutting

schedules, reinforcement supporting and spacing devices, and accessories.
D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
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1.06 QUALITY ASSURANCE
A. Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the

contract documents.
1. Maintain one copy of each document on project site.

1.07 MOCK-UP
A. Construct a masonry wall as a mock-up panel sized 8 feet long by 6 feet high; include mortar

and accessories, reinforcement, and grout in mock-up.
B. Locate where directed.
C. Mock-up may not remain as part of the Work.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and

contamination by other materials.
1.09 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as

indicated on the drawings for specific locations.
2. Special Shapes:  Provide non-standard blocks configured for corners.
3. Load-Bearing Units:  ASTM C90, normal weight.

a. Hollow block, as indicated.
b. Exposed faces:  Manufacturer's standard color and texture where indicated.

2.02 MORTAR AND GROUT MATERIALS
A. Portland Cement:  ASTM C150, Type I.
B. Hydrated Lime:  ASTM C207, Type S.
C. Mortar Aggregate:  ASTM C144.
D. Grout Aggregate:  ASTM C404.
E. Water:  Clean and potable.

2.03 REINFORCEMENT AND ANCHORAGE
A. Manufacturers of Joint Reinforcement and Anchors:

1. Blok-Lok Limited:  www.blok-lok.com.
2. Hohmann & Barnard, Inc (including Dur-O-Wal brand):  www.h-b.com.
3. WIRE-BOND:  www.wirebond.com.
4. Substitutions: Not permitted.

B. Reinforcing Steel:  ASTM A615/A615M Grade 40 (280).
1. Deformed billet-steel bars.
2. Unfinished.

C. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

D. Single Wythe Joint Reinforcement: Ladder type; ASTM A 82/A 82M steel wire, hot dip
galvanized after fabrication to ASTM A 153/A 153M, Class B; 0.1483 inch side rods with 0.1483
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inch  cross rods;  width as required to provide not more than 1 inch and not less than 1/2 inch of
mortar coverage on each exposure.

2.04 MORTAR MIXES
A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.

1. Engineered masonry:  Type S.
2.05 MORTAR MIXING

A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM
C270 and in quantities needed for immediate use.

B. Maintain sand uniformly damp immediately before the mixing process.
C. Do not use anti-freeze compounds to lower the freezing point of mortar.
D. If water is lost by evaporation, re-temper only within two hours of mixing.

2.06 GROUT MIXES
A. Bond Beams and Lintels: 3,000 psi strength at 28 days; 8-10 inches slump; provide premixed

type in accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.

B. Engineered Masonry: 3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type
in accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.

2.07 GROUT MIXING
A. Mix grout in accordance with ASTM C94/C94M.
B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with

ASTM C476 for fine grout.
C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
D. Do not use anti-freeze compounds to lower the freezing point of grout.

2.08 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of

Section 01 4000.
B. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780

recommendations for preconstruction testing.
C. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust.
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
D. For areas where high-lift grouting will be employed, provide cleanout openings as follows:

1. Hollow Masonry:  Not less than 8 inches high at the bottom of each cell to be grouted,
formed by cutting out face shell of masonry unit.
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3.03 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Concrete Masonry Units:

1. Bond: Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

3.04 PLACING AND BONDING
A. Lay hollow masonry units with face shell bedding on head and bed joints.
B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
C. Remove excess mortar as work progresses.
D. Interlock intersections and external corners.
E. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
3.05 REINFORCEMENT AND ANCHORAGE

A. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during grouting.
Minimum spacing between bars or to masonry surfaces shall be one bar diameter.
1. Welding of splices is not permitted.

B. Joint Reinforcement:  Install horizontal joint reinforcement 8 inches on center.
1. Place masonry joint reinforcement in first and second horizontal joints above and below

openings.  Extend minimum 16 inches each side of opening.
2. Place continuous joint reinforcement in first and second joint below top of walls.
3. Lap joint reinforcement ends minimum 6 inches.

C. Anchors: Fasten anchors to structural framing and embed in masonry joints as masonry is laid.
Unless otherwise indicated on drawings or closer spacing is indicated under specific wall type,
space anchors at maximum of 36 inches horizontally and 24 inches vertically.

3.06 GROUTING
A. Perform all grouting by means of low-lift technique.  Do not employ high-lift grouting.
B. Low-Lift Grouting:

1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt

pours for more than 1-1/2 hours.  
3.07 BUILT-IN WORK

A. As work progresses, install built-in metal door frames, fabricated metal frames, anchor bolts,
and plates and other items to be built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door  frames in adjacent mortar joints.  Fill frame voids solid with grout.

1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
D. Do not build into masonry construction organic materials that are subject to deterioration.

3.08 TOLERANCES
A. Maximum Variation From Unit to Adjacent Unit: 1/16 inch.
B. Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
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C. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

D. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
E. Maximum Variation of Joint Thickness: 1/8 inch in 3 ft.

3.09 CUTTING AND FITTING
A. Cut and fit for chases, pipes, conduit, and sleeves.  Coordinate with other sections of work to

provide correct size, shape,and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.10 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4000.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140 for conformance to requirements of this specification.

C. Mortar Tests:  Test each type of mortar in accordance with recommended procedures in ASTM
C780, testing with same frequency as masonry samples.

D. Test and evaluate grout in accordance with ASTM C1019 procedures.
1. Test with same frequency as specified for masonry units.

3.11 CLEANING
A. Remove excess mortar and mortar smears as work progresses.
B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.

3.12 PROTECTION
A. Without damaging completed work, provide protective boards at exposed external corners that

are subject to damage by construction activities.
END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stair railings and guardrails.
B. Free-standing railings at steps.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.
B. Section 04 2000 - Unit Masonry:  Placement of anchors in masonry.
C. Section 09 9000 - Painting and Coating:  Paint finish.

1.03 REFERENCE STANDARDS
A. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2010a.
B. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems

and Rails for Buildings; 2000 (Reapproved 2006).
C. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings; 2000 (Reapproved 2006).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
PART 2  PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without
damage or permanent set. Test in accordance with ASTM E 935.

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set. Test in accordance with ASTM E 935.

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for configurations and heights.
1. Top Rails and Wall Rails: 1-1/2 inches diameter, round.
2. Intermediate Rails: 1-1/2 inches diameter, round.
3. Posts: 1-1/2 inches diameter, round.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM
A. Steel Tube: ASTM A 500, Grade B cold-formed structural tubing.
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B. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

2.03 FABRICATION
A. Accurately form components to suit specific project conditions and for proper connection to

building structure.
B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to

accommodate site assembly and installation.
D. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by continuous welds.  Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components:  Continuously seal joined pieces by continuous welds.
3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints

butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply items required to be cast into concrete or embedded in masonry with setting templates,

for installation as work of other sections.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Anchor railings securely to structure.
D. Field weld anchors as indicated on shop drawings.  Touch-up welds with primer.  Grind welds

smooth.
E. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush

countersunk fastenings.
3.04 TOLERANCES

A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch.
C. Maximum Out-of-Position: 1/4 inch.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concealed wood blocking, nailers, and supports.
1.02 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

B. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.

1.03 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent

deformation and to allow air circulation.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species: Southern Pine, unless otherwise indicated.
2. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

3. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.
B. Moisture Content: S-dry or MC19.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards: Standard or No. 3.

2.03 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity
and preservative-treated wood locations, unfinished steel elsewhere.

2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.

3. Anchors: Toggle bolt type for anchorage to hollow masonry.
PART 3  EXECUTION
3.01 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. Specifically, provide the following non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
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4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Chalkboards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.

END OF SECTION
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Batt insulation  in exterior wall and ceiling construction.
B. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
1.02 RELATED REQUIREMENTS

A. Section 09 2116 - Gypsum Board Assemblies:  Acoustic insulation inside walls and partitions.
1.03 REFERENCE STANDARDS

A. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2006.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

C. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750
Degrees C; 2011.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Installation Instructions:  Include information on special environmental conditions

required for installation and installation techniques.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

1.05 FIELD CONDITIONS
A. Do not install insulation adhesives when temperature or weather conditions are detrimental to

successful installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS
2.02 APPLICATIONS

A. Insulation in Metal Framed Walls:  Batt insulation with no vapor retarder.
2.03 BATT INSULATION MATERIALS

A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Flame Spread Index: 25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index: 450 or less, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
4. Formaldehyde Content:  Zero.
5. Facing: Unfaced.
6. Manufacturers:

a. CertainTeed Corporation:  www.certainteed.com.
b. Johns Manville Corporation:  www.jm.com.
c. Knauf Insulation GmbH:  www.knaufinsulation.us.
d. Owens Corning Corp:  www.owenscorning.com.

7. Substitutions: Not permitted.
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2.04 ACCESSORIES
A. Insulation Fasteners:  Impaling clip of unfinished steel with washer retainer and clips, to be

adhered to surface to receive insulation, length to suit insulation thickness and substrate,
capable of securely and rigidly fastening insulation in place. 

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation .

B. Verify substrate surfaces are flat, free of honeycomb, fins, or irregularities.
3.02 BATT INSTALLATION

A. Install insulation  in accordance with manufacturer's instructions.
B. Install in exterior wall and ceiling spaces without gaps or voids.  Do not compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
E. Retain insulation batts in place with spindle fasteners at 12 inches on center.
F. At metal framing, place vapor retarder on warm side of insulation; lap and seal sheet retarder

joints over member face.
G. Tape seal tears or cuts in vapor retarder.
H. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other

items interrupting the plane of the membrane.  Tape seal in place.
3.03 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 07 9005
JOINT SEALERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sealants and joint backing.
B. Precompressed foam sealers.
C. Hollow gaskets.

1.02 RELATED REQUIREMENTS
A. Section 04-2000: Unit Masonry, for control and expansion joint fillers and gaskets.
B. Section 07-4000 thru 07-4646 and 07-5000 thru 07-5700:  Sealants required in conjunction with

roofing.
C. Section 07-9513: Expansion Joint Cover Assemblies, for building expansion joints.
D. Section 09 2116 - Gypsum Board Assemblies:  Acoustic sealant.

1.03 REFERENCE STANDARDS
A. ASTM C834 - Standard Specification for Latex Sealants; 2010.
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.
C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2010.
D. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded

Rubber; 2007.
E. ASTM D1667 - Standard Specification for Flexible Cellular Materials--Poly(Vinyl Chloride) Foam

(Closed-Cell); 2005 (Reapproved 2011).
F. ASTM D2628 - Standard Specification for Preformed Polychloroprene Elastomeric Joint Seals

for concrete Pavements; 1991 (Reapproved 2005).
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with other sections referencing this section.
B. Preinstallation Conference: Conduct conference at project site.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating sealant chemical characteristics, performance criteria,

substrate preparation, limitations, color availability, and LEED data for credit IEQ 4.1, if LEED
project.

C. Samples:  Submit two samples, 6 inch in size illustrating sealant colors for selection.
D. Manufacturer's Installation Instructions:  Indicate special procedures, surface preparation,

perimeter conditions requiring special attention, and adhesion test results.
1.06 QUALITY ASSURANCE

A. Maintain one copy of each referenced document covering installation requirements on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum three years documented experience.
C. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum 5 years documented experience.
D. Preconstruction Compatibility and Adhesion Testing:

1. Submit to joint-sealant manufacturers, for testing indicated below, samples of materials
that will contact or affect joint sealants.
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a. Use ASTM C 1087 to determine whether priming and other specific joint preparation
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint
substrates.

b. Submit not fiwer than eight pieces of each kind of material, including joint substrates,
shims, joint-sealant backings, secondary seals, and miscellaneous materials.

c. Schedule sufficient time for testing and analyzing results to prevent delaying the
Work.

d. For materials failing test, obtain joint-sealant manufacturers written instructions for
corrective measures including use of specially formulated primers.

e. Testing will not be required if joint-sealant manufacturers submit joint preparation data
that are based on previous testing, not older than 24 months, of sealant products for
adhesion to, and compatibility with, joint substrates and other materials matching
those submitted.

E. Stain-Test-Response Characteristics:  Where sealants are indicated to be nonstaining to porous
substrates, provide products that have undergone testing according to ASTM C 1248 and have
not stainded porous joint substrates indicated for Project.

F. Suitability for Contact with Food: Where sealants are indicated for joints that will come in
repeated contact with food, provide products that comply with 21 CFR 177.2600.

1.07 MOCK-UP
A. Provide mock-up of sealant joints in conjunction with window, wall, and air barrier system under

provisions of Section 01 4000.
B. Construct mock-up with specified sealant types and with other components noted.
C. Locate where directed.
D. Mock-up may not remain as part of the Work.

1.08 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the sealant manufacturer during and after

installation.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.
C. Warranty:  Include coverage for installed sealants and accessories which fail to achieve airtight

seal and watertight seal, exhibit loss of adhesion or cohesion, or do not cure.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Silicone Sealants: 
1. Bostik Inc:  www.bostik-us.com.
2. Momentive Performance Materials, Inc (formerly GE Silicones):  www.momentive.com.
3. Pecora Corporation:  www.pecora.com.
4. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
5. Red Devil:  www.reddevil.com.
6. Tremco Global Sealants:  www.tremcosealants.com.
7. Sherwin-Williams Company:  www.sherwin-williams.com.
8. Substitutions: See Section 01 6000 - Product Requirements.

B. Butyl Sealants:
1. Bostik Inc:  www.bostik-us.com.
2. Pecora Corporation:  www.pecora.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.
4. Tremco Global Sealants:  www.tremcosealants.com.
5. Substitutions: See Section 01 6000 - Product Requirements.
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C. Preformed Compressible Foam Sealers:
1. EMSEAL Joint Systems, Ltd:  www.emseal.com.
2. Sandell Manufacturing Company, Inc:  www.sandellmfg.com.
3. Dayton Superior Corporation:  www.daytonsuperior.com.
4. Willseal USA, LLC .
5. Substitutions: See Section 01 6000 - Product Requirements.

2.02 SEALANTS
A. Type 3 - Exterior Metal Lap Joint Sealant:  Butyl or polyisobutylene, nondrying, nonskinning,

noncuring.
1. Product: Chem-Calk 300 manufactured by Bostik, Inc..
2. Product: BC-158 manufactured by Percora Corporation.
3. Tremco Butyl Sealant manufactured by Tremco Incorporated.
4. Applications:  Use for:

a. Concealed sealant bead in sheet metal work.
b. Concealed sealant bead in siding overlaps.
c. Under thresholds.
d. Other applications indicated on drawings.

B. Type 10 - Silicone Sealant:  ASTM C920, Grade NS, Class 50, Uses NT, A, G, M , O; single
component, neutral curing, non-sagging, non-staining, fungus resistant, non-bleeding.
1. Color:  To be selected by Architect from manufacturer's full range.
2. Provide one of the following:

a. Product: Omniseal 50 manufactured by BASF.
b. Product: 795 manufactured by Dow Corning.
c. Product: SillPruf SCS2000 manfuactured by GE.
d. Product: 898 manufactured by Pecora.
e. Product: SilkaSil-C995 manufacturered by Sika.
f. Product: spectrem 2 manufactureed by Tremco.

3. Movement Capability: Plus and minus 25 percent.
4. Service Temperature Range: -65 to 180 degrees F.
5. Shore A Hardness Range: 15 to 35.
6. Applications:  Use for:

a. Joints indicated on drawings.
2.03 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;

compatible with joint forming materials.
C. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC;

oversized 30 to 50 percent larger than joint width.
D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit

application.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces and joint openings are ready to receive work.
B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean and prime joints in accordance with manufacturer's instructions.
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C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193, (Field
Adhesion Tesing).
1. Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in

Appendix XI in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
a. Perform (10) tests for each 1000 feet of joint length installed.

2. Report results before proceeding with sealant installation.
D. Protect elements surrounding the work of this section from damage or disfigurement.

3.03 INSTALLATION
A. Perform work in accordance with sealant manufacturer's requirements for preparation of

surfaces and material installation instructions.
B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

D. Install bond breaker where joint backing is not used.
E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
F. Apply sealant within recommended application temperature ranges.  Consult manufacturer

when sealant cannot be applied within these temperature ranges.
G. Tool joints concave.
H. Precompressed Foam Sealant:  Do not stretch; avoid joints except at corners, ends, and

intersections; install with face 1/8 to 1/4 inch below adjoining surface.
3.04 CLEANING

A. Clean adjacent soiled surfaces.
3.05 PROTECTION

A. Protect sealants until cured.
END OF SECTION
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated steel doors and frames.
B. Steel frames for wood doors.
C. Fire-rated steel doors and frames.
D. Thermally insulated steel doors.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware.
B. Section 08 8000 - Glazing:  Glass for doors and borrowed lites.
C. Section 09 9000 - Painting and Coating:  Field painting.

1.03 REFERENCE STANDARDS
A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and

Facilities; International Code Council; 2003.
B. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames;

2003.
C. ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for

Steel Doors and Frames; 1998 (R2004).
D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2010.
E. ASTM C1363 - Standard Test Method for Thermal Performance of Building Assemblies by

Means of a Hot Box Apparatus; 2005.
F. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.
G. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors

and Frames; The National Association of Architectural Metal Manufacturers; 2007.
H. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2010.
I. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.
J. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

1.05 QUALITY ASSURANCE
A. Maintain at the project site a copy of all reference standards dealing with installation.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store in accordance with NAAMM HMMA 840.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Steel Doors and Frames:
1. Assa Abloy Ceco, Curries, or Fleming:  www.assaabloydss.com.
2. Republic Doors:  www.republicdoor.com.
3. Steelcraft:  www.steelcraft.com.
4. Substitutions: Not permitted.

2.02 DOORS AND FRAMES
A. Requirements for All Doors and Frames:

1. Accessibility:  Comply with ANSI/ICC A117.1.
2. Door Top Closures:  Flush with top of faces and edges.
3. Door Edge Profile: Beveled on both edges.
4. Door Texture: Smooth faces.
5. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings.
6. Hardware Preparation:  In accordance with BHMA A156.115, with reinforcement welded in

place, in addition to other requirements specified in door grade standard.
7. Galvanizing for Units in Wet Areas:  All components hot-dipped zinc-iron alloy-coated

(galvannealed), manufacturer's standard coating thickness.
8. Finish: Factory primed, for field finishing.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with all the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 STEEL DOORS
A. Exterior Doors :

1. Grade:  ANSI A250.8 Level 4, physical performance Level A, Model 2, seamless.
2. Core: Vertical steel stiffeners.
3. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in

accordance with ASTM A653/A653M, with A60/ZF180 coating.
4. Insulating Value:  U-value of 0.50, when tested in accordance with ASTM C1363.
5. Weatherstripping: Separate, see Section 08 7100.

B. Interior Doors , Non-Fire-Rated:
1. Grade:  ANSI A250.8 Level 4, physical performance Level A, Model 2, seamless.
2. Core: Vertical steel stiffeners.
3. Thickness: 1-3/4 inches.

C. Interior Doors , Fire-Rated:
1. Grade:  ANSI A250.8 Level 4, physical performance Level A, Model 2, seamless.
2. Fire Rating: As indicated on Door and Frame Schedule, tested in accordance with UL 10C

("positive pressure").
a. Provide units listed and labeled by UL.
b. Attach fire rating label to each fire rated unit.

3. Core: Vertical steel stiffeners.
2.04 STEEL FRAMES

A. General:
1. Comply with the requirements of grade specified for corresponding door.

a. ANSI A250.8 Level 4 Doors:  12 gage frames.
2. Finish: Same as for door.
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3. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or
to be grouted.

4. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches high
to fill opening without cutting masonry units.

5. Frames Wider than 48 Inches:  Reinforce with steel channel fitted tightly into frame head,
flush with top.

B. Exterior Door Frames: Fully welded.
1. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in

accordance with ASTM A653/A653M, with A60/ZF180 coating.
2. Weatherstripping: Separate, see Section 08 7100.

C. Interior Door Frames , Non-Fire-Rated: Fully welded type.
D. Interior Door Frames , Fire-Rated: Fully welded type.

1. Fire Rating:  Same as door, labeled.
E. Mullions for Pairs of Doors: Removable type, of profile similar to jambs.

2.05 ACCESSORY MATERIALS
A. Glazing: As specified in Section 08 8000 , factory installed.
B. Astragals for Double Doors: 

1. Exterior Doors: Steel, T-shaped.
2. Fire-Rated Doors:  Steel, shape as required to accomplish fire rating.

C. Grout for Frames:  Portland cement grout of maximum 4-inch slump for hand troweling; thinner
pumpable grout is prohibited.

D. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center
mullion of pairs, and 2 on head of pairs without center mullions.

E. Temporary Frame Spreaders:  Provide for all factory- or shop-assembled frames.
2.06 FINISH MATERIALS

A. Primer:  Rust-inhibiting, complying with ANSI A250.10 , door manufacturer's standard.
B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
B. Coat inside of other frames with bituminous coating to a thickness of 1/16 inch.

3.03 INSTALLATION
A. Install in accordance with the requirements of the specified door grade standard and NAAMM

HMMA 840.
B. In addition, install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Coordinate installation of hardware.
F. Coordinate installation of glazing.
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3.04 TOLERANCES
A. Clearances Between Door and Frame:  As specified in ANSI A250.8.
B. Maximum Diagonal Distortion: 1/16 in measured with straight edge, corner to corner.

3.05 ADJUSTING
A. Adjust for smooth and balanced door movement.

3.06 SCHEDULE
A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 08 7100
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for hollow steel doors.
B. Hardware for fire-rated doors.
C. Thresholds.
D. Weatherstripping, seals and door gaskets.

1.02 RELATED REQUIREMENTS
A. Section 08 1113 - Hollow Metal Doors and Frames.

1.03 REFERENCE STANDARDS
A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and

Facilities; International Code Council; 2003.
B. BHMA A156.1 - American National Standard for Butts and Hinges; Builders Hardware

Manufacturers Association, Inc.; 2006 (ANSI/BHMA A156.1).
C. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches;

Builders Hardware Manufacturers Association; 2003 (ANSI/BHMA A156.2).
D. BHMA A156.3 - American National Standard for Exit Devices; Builders Hardware Manufacturers

Association; 2001 (ANSI/BHMA A156.3).
E. BHMA A156.4 - American National Standard for Door Controls - Closers; Builders Hardware

Manufacturers Association, Inc.; 2000 (ANSI/BHMA A156.4).
F. BHMA A156.7 - American National Standard for Template Hinge Dimensions; Builders

Hardware Manufacturers Association; 2003 (ANSI/BHMA A156.7).
G. BHMA A156.8 - American National Standard for Door Controls - Overhead Stops and Holders;

Builders Hardware Manufacturers Association, Inc.; 2005 (ANSI/BHMA A156.8).
H. BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal Systems,

Builders Hardware Manufacturers Association; 2005 (ANSI/BHMA A156.22).
I. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors

and Frames; Door and Hardware Institute; 2004.
J. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2010.
K. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire

Protection Association; 2009.
L. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware

will be installed.
B. Furnish templates for door and frame preparation to manufacturers and fabricators of products

requiring internal reinforcement for door hardware.
C. Convey Owner's keying requirements to manufacturers.
D. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing work

of this section; require attendance by all affected installers.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly

show products to be furnished for this project.
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C. Samples: Prior to preparation of hardware schedule:
1. Submit 1 sample of hinge, lockset, and closer illustrating style, color, and finish.
2. Samples will be returned to supplier.

D. Hardware Schedule:  Detailed listing of each item of hardware to be installed on each door. Use
door numbering scheme as included in the Contract Documents. Identify electrically operated
items and include power requirements.

E. Keying Schedule:  Submit for approval of Owner.
F. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions

requiring special attention.
G. Project Record Documents:  Record actual locations of concealed equipment, services, and

conduit.
H. Maintenance Data:  Include data on operating hardware, lubrication requirements, and

inspection procedures related to preventative maintenance.
1. Submit manufacturer's parts lists and templates.
2. Bitting List:  List of combinations as furnished.

I. Keys:  Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
J. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
K. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of

project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Lock Cylinders: Ten for each master keyed group.
3. Tools:  One set of all special wrenches or tools applicable to each different or special

hardware component, whether supplied by the hardware component manufacturer or not.
1.06 QUALITY ASSURANCE

A. Standards for Fire-Rated Doors:  Maintain one copy of each referenced standard on site, for
use by Architect and Contractor.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

C. Hardware Supplier Qualifications:  Company specializing in supplying commercial door
hardware with 3 years of experience.

D. Hardware Supplier Personnel:  Employ an Architectural Hardware Consultant (AHC) to assist in
the work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Package hardware items individually; label and identify each package with door opening code to

match hardware schedule.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year warranty for door closers.

PART 2  PRODUCTS
2.01 DOOR HARDWARE - GENERAL

A. Provide all hardware specified or required to make doors fully functional, compliant with
applicable codes, and secure to the extent indicated.

B. Provide all items of a single type of the same model by the same manufacturer.
C. Provide products that comply with the following:

1. Applicable provisions of federal, state, and local codes.
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2. ANSI/ICC A117.1, American National Standard for Accessible and Usable Buildings and
Facilities.

3. Applicable provisions of NFPA 101, Life Safety Code.
4. Fire-Rated Doors:  NFPA 80.
5. All Hardware on Fire-Rated Doors :  Listed and classified by UL as suitable for the purpose

specified and indicated.
6. Hardware for Smoke and Draft Control Doors (Indicated as "S" on Drawings): Provide

hardware that enables door assembly to comply with air leakage requirements of the
applicable code.

D. Function:  Lock and latch function numbers and descriptions of manufactures series as as
shown on the drawings.

E. Finishes:  Identified in schedule.
F. Fasteners:

1. Mineral Core Wood Doors:  Sex bolts.
2. Concrete and Masonry Substrates:  Stainless steel machine screws and lead expansion

shields.
2.02 HINGES

A. Hinges:  Provide hinges on every swinging door.
1. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
2. Provide ball-bearing hinges at all doors.
3. Provide hinges in the quantities indicated.
4. Provide non-removable pins on exterior outswinging doors.

B. Butt Hinges:  Comply with BHMA A156.1 and A156.7; heavy weight, unless otherwise indicated.
C. Quantity of Hinges Per Door:

1. Doors up to 60 inches High: Two hinges.
2. Doors From 60 inches  High up to 90 inches High:  Three hinges.
3. Doors 90 inches High up to 120 inches High:  Four hinges.
4. Doors over 120 inches High:  One additional hinge per each additional 30 inches in height.
5. Dutch Doors: Two hinges each leaf.

D. Manufacturers - Hinges:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Bommer Industries, Inc:  www.bommer.com.
3. Hager Companies:  www.hagerco.com.
4. Stanley Black & Decker:  www.stanleyblackanddecker.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.03 LOCKS AND LATCHES
A. Locks:  Provide a lock for every door, unless specifically indicated as not requiring locking.

1. Hardware Sets indicate locking functions required for each door.
2. If no hardware set is indicated for a swinging door provide an office lockset.
3. Trim:  Provide lever handle or pull trim on outside of all locks unless specifically stated to

have no outside trim.
4. Lock Cylinders:  Provide key access on outside of all locks unless specifically stated to

have no locking or no outside trim.
B. Lock Cylinders:  Manufacturer’s standard tumbler type, six-pin interchangeable core.

1. Provide cams and/or tailpieces as required for locking devices required.
C. Keying: Grand master keyed.

1. Include construction keying.
2. Key to existing keying system.
3. Supply keys in the following quantities:

a. 5 master keys.
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b. 5 construction keys.
c. 5 change keys for each lock.

4. When providing keying information,  comply with DHI Handbook "Keying systems and
nomenclature".

D. Latches:  Provide a latch for every door that is not required to lock, unless specifically indicated
"push/pull" or "not required to latch".

2.04 CYLINDRICAL LOCKSETS
A. Locking Functions:  As defined in BHMA A156.2, and as follows:

1. Passage:  No locking, always free entry and exit.
2. Privacy:  F76, emergency tool unlocks.
3. Office:  F82 Grade 1, key not required to lock, unlocks upon exit.
4. Always-Locked:  F86, key required to lock, may not be left unlocked.
5. Two-Key Entry:  F88, outside locked by key from both sides, free egress
6. Store Door:  F91, locked by key from both sides, not an emergency exit (must be unlocked

during occupied hours).
7. Exit Only:  F89, may not be left unlocked.

B. Manufacturers - Cylindrical Locksets:
1. Assa Abloy Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. Best Access Systems, division of Stanley Security Solutions:  www.bestlock.com.
3. Hager Companies:  www.hagerco.com.
4. Schlage:  www.schlage.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.05 FLUSHBOLTS
A. Flushbolts:  Lever extension bolts in leading edge of door, one bolt into floor, one bolt into top of

frame.
1. Pairs of Swing Doors:  At inactive leaves, provide flush bolts of type as required to comply

with code.
2. Floor Bolts:  Provide dustproof strike except at metal thresholds.

B. Manufacturers - Flushbolts:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Ives:  www.ives.ingersollrand.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.06 EXIT DEVICES
A. Locking Functions:  Functions as defined in BHMA A156.3, and as follows:

1. Entry/Exit, Free Swing:  Key outside retracts latch, latch holdback (dogging) for free swing
during occupied hours, not fire-rated; outside trim must be specified as lever or pull.

B. Manufacturers:
1. Assa Abloy Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. DORMA Group North America:  www.dorma-usa.com/usa.
3. Hager Companies:  www.hagerco.com.
4. Von Duprin:  www.vonduprin.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.07 CLOSERS
A. Closers:  Complying with BHMA A156.4.

1. Provide surface-mounted, door-mounted closers unless otherwise indicated.
2. Provide a door closer on every exterior door.
3. Provide a door closer on every fire- and smoke-rated door.  Spring hinges are not an

acceptable self-closing device unless specifically so indicated.
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4. On pairs of swinging doors, if an overlapping astragal is present, provide coordinator to
ensure the leaves close in proper order.

B. Manufacturers - Closers:
1. Assa Abloy Corbin Russwin, Norton, Rixson, Sargent, or Yale:  www.assaabloydss.com.
2. DORMA Group North America:  www.dorma-usa.com/usa.
3. Hager Companies:  www.hagerco.com.
4. LCN:  www.lcnclosers.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.08 STOPS AND HOLDERS
A. Stops:  Complying with BHMA A156.8; provide a stop for every swinging door, unless otherwise

indicated.
1. Provide wall stops, unless otherwise indicated.
2. If wall stops are not practical, due to configuration of room or furnishings, provide

overhead stop.
3. Stop is not required if positive stop feature is specified for door closer; positive stop feature

of door closer is not an acceptable substitute for a stop unless specifically so stated.
B. Manufacturers - Overhead Holders/Stops:

1. Assa Abloy Rixson or Sargent:  www.assaabloydss.com.
2. DORMA Group North America:  www.dorma-usa.com/usa.
3. Glynn-Johnson:  www.glynn-johnson.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

C. Manufacturers - Wall and Floor Stops/Holders:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc:  www.hiawathainc.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.09 GASKETING AND THRESHOLDS
A. Gaskets:  Complying with BHMA A156.22.

1. On each door in smoke partition, provide smoke gaskets; top, sides, and meeting stile of
pairs. If fire/smoke partitions are not indicated on drawings, provide smoke gaskets on
each door identified as a "smoke door" and 20-minute rated fire doors.

2. On each exterior door, provide weatherstripping gaskets, unless otherwise indicated; top,
sides, and meeting stiles of pairs.
a. Where exterior door is also required to have fire or smoke rating, provide gaskets

functioning as both smoke and weather seals.
3. On each exterior door, provide door bottom sweep, unless otherwise indicated.

B. Thresholds:
1. At each exterior door, provide a threshold unless otherwise indicated.

C. Fasteners At Exterior Locations:  Non-corroding.
D. Manufacturers - Gasketing and Thresholds:

1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. National Guard Products, Inc:  www.ngpinc.com.
4. Pemko Manufacturing Co:  www.pemko.com.
5. Zero International, Inc:  www.zerointernational.com.
6. Substitutions: See Section 01 6000 - Product Requirements.

2.10 PROTECTION PLATES AND ARCHITECTURAL TRIM
A. Protection Plates:
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1. Kickplate:  Provide on push side of every door with closer, except storefront and all-glass
doors.

2. Armor Plates:
B. Drip Guard:  Provide projecting drip guard over all exterior doors unless they are under a

projecting roof or canopy.
C. Manufacturers - Protection Plates and Architectural Trim:

1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc:  www.hiawathainc.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Substitutions: See Section 01 6000 - Product Requirements.

2.11 KEY CONTROLS
A. Fire Department Lock Box:  Heavy-duty, surface mounted, solid stainless-steel box with hinged

door and interior gasket seal; single drill resistant lock with dust covers and tamper alarm.
1. Capacity:  Holds 10 keys.
2. Finish:  Manufacturer's standard dark bronze.
3. Products:

a. Knox Company; Knox-Box Rapid Entry System, Model 4100: www.knoxbox.com.
b. Substitutions: See Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work; labeled, fire-rated doors and frames are
present and properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Use templates provided by hardware item manufacturer.
C. Do not install surface mounted items until finishes applied to substrate are complete.
D. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.
E. Mounting heights for hardware from finished floor to center line of hardware item: As listed in

Schedule, unless otherwise noted:
1. For steel doors and frames:  Comply with DHI "Recommended Locations for Architectural

Hardware for Steel Doors and Frames."
3.03 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Section 01 4000.
B. Provide an Architectural Hardware Consultant to inspect installation and certify that hardware

and installation has been furnished and installed in accordance with manufacturer's instructions
and as specified.

3.04 ADJUSTING
A. Adjust work under provisions of Section 01 7000.
B. Adjust hardware for smooth operation.
C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.05 CLEANING
A. Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per

manufacturer's instructions after final adjustments has been made. Replace items that cannot
be cleaned to manufacturer's level of finish quality at no additional cost.
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3.06 PROTECTION
A. Protect finished Work under provisions of Section 01 7000.
B. Do not permit adjacent work to damage hardware or finish.

3.07 SCHEDULE - SEE DRAWINGS.
END OF SECTION
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SECTION 08 9100
LOUVERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Louvers, frames, and accessories.
1.02 RELATED REQUIREMENTS

A. Section 07 6200 - Sheet Metal Flashing and Trim.
B. Section 07 9005 - Joint Sealers.

1.03 REFERENCE STANDARDS
A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels; 2005.
B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control

Association International, Inc.; 2007.
C. AMCA 511 - Certified Ratings Program for Air Control Devices; Air Movement and Control

Association International, Inc.; 2010.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data describing design characteristics, maximum recommended air

velocity, design free area, materials and finishes.
C. Shop Drawings:  Indicate louver layout plan and elevations, opening and clearance dimensions,

tolerances; head, jamb and sill details; blade configuration, screens, blankout areas required,
and frames.

D. Samples:  Submit two samples 2 by 2 inches in size illustrating finish and color of exterior and
interior surfaces.

E. Test Reports:  Independent agency reports showing compliance with specified performance
criteria.

F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide twenty year manufacturer warranty against distortion, metal degradation, and failure of

connections.
1. Finish:  Include coverage against degradation of exterior finish.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wall Louvers:
1. Airolite Company, LLC:  www.airolite.com.
2. American Warming and Ventilating:  www.awv.com.
3. Construction Specialties, Inc:  www.c-sgroup.com.
4. Pottorff:  www.pottorff.com.
5. Substitutions: See Section 01 6000 - Product Requirements.
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2.02 LOUVERS
A. Louvers:  Factory fabricated and assembled, complete with frame, mullions, and accessories;

AMCA Certified under AMCA 511.
1. Wind Load Resistance:  Design to resist positive and negative wind load of 25 psf without

damage or permanent deformation.
2. Intake Louvers:  Design to allow maximum of 0.01 oz/sq ft water penetration at calculated

intake design velocity based on design air flow and actual free area, when tested in
accordance with AMCA 500-L.

3. Drainable Blades:  Continuous rain stop at front or rear of blade aligned with vertical gutter
recessed into both jambs of frame.

4. Screens:  Provide insect screens at intake louvers and bird screens at exhaust louvers.
B. Stationary Louvers : Horizontal blade, extruded aluminum construction, with intermediate

mullions matching frame.
1. Free Area: 50 percent, minimum.
2. Static Pressure Loss: 1 inch wg maximum per square foot of free area at velocity of 750

fpm, when tested in accordance with AMCA 500-L.
3. Blades: Drainable.
4. Frame: Depth as indicated on drawings, channel profile; corner joints mitered and , with

continuous recessed caulking channel each side.
5. Metal Thickness:  Frame 0.081 inch; blades 0.081 inch.
6. Finish: Fluoropolymer coating, finished after fabrication.
7. Color: Custom, to match approved sample.

2.03 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M), .
B. Bird Screen:  Interwoven wire mesh of steel, 0.063 inch diameter wire, 1/2 inch open weave,

square design.
C. Insect Screen: 18 x 16 size steel mesh.
D. Polyvinylidene Fluoride Coating: Minimum 70 percent Kynar 500/Hylar 500 resin, two coat

finish, complying with AAMA 2604.
2.04 ACCESSORIES

A. Screens:  Frame of same material as louver, with reinforced corners; removable, screw
attached; installed on inside face of louver frame.

B. Fasteners and Anchors: Stainless steel.
C. Flashings: Of same material as louver frame, formed to required shape, single length in one

piece per location.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared openings and flashings are ready to receive work and opening dimensions
are as indicated on shop drawings.

B. Verify that field measurements are as indicated on shop drawings.
3.02 INSTALLATION

A. Install louver assembly in accordance with manufacturer's instructions.
B. Install louvers level and plumb.
C. Install flashings and align louver assembly to ensure moisture shed from flashings and diversion

of moisture to exterior.
D. Secure louver frames in openings with concealed fasteners.
E. Install perimeter sealant and backing rod in accordance with Section 07 9005.
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F. Coordinate with installation of mechanical ductwork.
3.03 CLEANING

A. Clean surfaces and components.
END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Acoustic insulation.
E. Gypsum wallboard.
F. Joint treatment and accessories.
G. Textured finish system.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry: Wood blocking product and execution requirements.
B. Section 07 2100 - Thermal Insulation:  Acoustic insulation.
C. Section 07 9005 - Joint Sealers:  Acoustic sealant.
D. Section 09 2216 - Non-Structural Metal Framing.

1.03 REFERENCE STANDARDS
A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural

Members; American Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2010.
C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2002 (Reapproved 2007).
D. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2009a.
E. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2006.
F. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2009a.
G. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2008.
H. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2010.

I. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs;
2007.

J. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2010a.

K. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2009a.
L. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2000 (Reapproved 2005).
M. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2010.
N. GA-600 - Fire Resistance Design Manual; Gypsum Association; 2009.
O. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.
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1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate special details associated with fireproofing.
C. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing

system.
D. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
E. Test Reports:  For all stud framing products that do not comply with ASTM C645 or C 754,

provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing , with minimum 5 years of

documented experience.
B. Copies of Documents at Site:  Maintain at the project site a copy of each referenced document

that prescribes execution requirements.
PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
B. Fire Rated Assemblies:  Provide completed assemblies complying with applicable code.

1. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular
assembly in the current UL Fire Resistance Directory.

2.02 METAL FRAMING MATERIALS
A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. Clarkwestern Dietrich Building Systems LLC:  www.clarkdietrich.com.
2. Marino:  www.marinoware.com.
3. Phillips Manufacturing Company:  www.phillipsmfg.com.

B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf.
1. Studs:  "C" shaped with flat or formed webs .
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Resilient Furring Channels: 1/2 inch depth, for attachment to substrate through one leg

only.
a. Manufacturers - Resilient Furring Channels:

1) Same manufacturer as other framing materials.
C. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
D. Partition Head to Structure Connections:  Provide mechanical anchorage devices that

accommodate deflection using slotted holes, screws and anti-friction bushings, preventing
rotation of studs while maintaining structural performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI North American
Specification for the Design of Cold-Formed Steel Structural Members.

2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot dipped
galvanized coating.

3. Provide components UL-listed for use in UL-listed fire-rated head of partition joint systems
indicated on drawings.
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4. Deflection and Firestop Track:
a. Provide mechanical anchorage devices as described above that accommodate

deflection while maintaining the fire-rating of the wall assembly.
b. Acceptable Products:

1) "Posi Clip" by Fire Trak Corporation.
2) "The System" by Metal-Lite, Inc.

5. Provide top track preassembled with connection devices spaced to fit stud spacing
indicated on drawings; minimum track length of 12 feet.

2.03 BOARD MATERIALS
A. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to

minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold-resistant board is required at all locations.
3. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly;

if no tested assembly is indicated, use Type X board, UL or WH listed.
4. Thickness: 

a. Vertical Surfaces: 5/8 inch.
b. Ceilings: 1/2 inch.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

5. Mold-Resistant Paper-Faced Products:
a. American Gypsum; M-Bloc AR Type X.
b. CertainTeed Corporation; ProRoc Brand Moisture & Mold Resistant Gypsum Board.
c. Lafarge North America Inc; Mold Defense Drywall.
d. National Gypsum Company; Gold Bond Hi-Abuse Brand XP Wallboard.
e. Temple-Inland Inc; ComfortGuard Mold Resistant Gypsum Board.
f. USG Corporation; Sheetrock Brand Mold Tough Gypsum Panels AR.
g. Substitutions: Not permitted.

2.04 ACCESSORIES
A. Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced. Thickness: __

inch.
B. Acoustic Sealant:  Non-hardening, non-skinning, for use in conjunction with gypsum board. 
C. Finishing Accessories: ASTM C1047, galvanized steel or rolled zinc, unless otherwise indicated.

1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional cornerbead and control joints, provide U-bead,

L-bead, and LC-bead at exposed panel edges.
3. Manufacturers - Finishing Accessories:

a. Same manufacturer as framing materials.
D. Joint Materials:  ASTM C475 and as recommended by gypsum board manufacturer for project

conditions.
1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise

indicated.
2. Powder-type vinyl-based joint compound.

E. Textured Finish Materials: Latex-based compound; plain. 
F. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood

Members, and to Gypsum Board:  ASTM C1002; self-piercing tapping type; cadmium-plated for
exterior locations.

G. Screws for Attachment to Steel Members From 0.033 to 0.112 inch in Thickness:  ASTM C954;
steel drill screws for application of gypsum board to loadbearing steel studs.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling system to a tolerance of 1/1200.
2. Laterally brace entire suspension system.

C. Studs:  Space studs as permitted by standard.
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of stud
connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs. 

E. Standard Wall Furring:  Install at masonry walls scheduled to receive gypsum board, not more
than 4 inches from floor and ceiling lines and abutting walls.  Secure in place on alternate
channel flanges at maximum 24 inches on center.
1. Orientation: Horizontal.
2. Spacing: At 24 inches on center.

F. Furring for Fire Ratings:  Install as required for fire resistance ratings indicated and to GA-600
requirements.

G. Blocking:  Install wood blocking for support of:
1. Wall mounted cabinets.
2. Wall mounted door hardware.

3.03 BOARD  INSTALLATION
A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and

edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Double-Layer Non-Rated:  Use gypsum board for first layer, placed parallel to framing or furring
members, with ends and edges occurring over firm bearing. Use glass mat faced gypsum board
at exterior walls and at other locations as indicated. Place second layer perpendicular to framing
or furring members. Offset joints of second layer from joints of first layer.

D. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of
assembly listing.

E. Installation on Metal Framing:  Use screws for attachment of all gypsum board except face layer
of non-rated double-layer assemblies, which may be installed by means of adhesive lamination.

3.04 INSTALLATION OF TRIM AND ACCESSORIES
A. Corner Beads:  Install at external corners, using longest practical lengths. 
B. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials and as indicated.

3.05 JOINT TREATMENT
A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
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1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 3:  Walls to receive textured wall finish.
3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1: Fire rated wall areas above finished ceilings, whether or not accessible in the

completed construction.
5. Level 0:  Temporary partitions and surfaces indicated to be finished in later stage of

project.
B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to

receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.
2. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile

and fixed cabinetry.
3. Taping, filling and sanding is not required at base layer of double layer applications.

3.06 TEXTURE FINISH
A. Apply finish texture coating by means of spraying apparatus in accordance with manufacturer's

instructions and to match approved sample.
3.07 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet
in any direction.

END OF SECTION
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SECTION 09 2216
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal partition and ceiling framing.
B. Framing accessories.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural
Members; American Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)

B. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2009a.
C. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2009a.
D. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the

Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs;
2007.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate prefabricated work, component details, stud layout, framed openings, anchorage
to structure, acoustic details, type and location of fasteners, accessories, and items of
other related work.

2. Describe method for securing studs to tracks, splicing, and for blocking and reinforcement
of framing connections.

C. Product Data:  Provide data describing framing member materials and finish, product criteria,
load charts, and limitations.

D. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the work of this section with

minimum 5 years experience.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. Clarkwestern Dietrich Building Systems LLC:  www.clarkdeitrich.com.
2. Marino:  www.marinoware.com.
3. Substitutions: See Section 01 6000 - Product Requirements.

2.02 FRAMING MATERIALS
A. Fire Rated Assemblies:  Comply with applicable code and as indicated on drawings.
B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size

and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf.
1. Studs:  C shaped with flat or formed webs .
2. Runners:  U shaped, sized to match studs.
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3. Ceiling Channels:  C shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Ceiling Hangers:  Type and size as specified in ASTM C754 for spacing required.
D. Partition Head to Structure Connections:  Provide mechanical anchorage devices that

accommodate deflection using slotted holes, screws and anti-friction bushings, preventing
rotation of studs while maintaining structural performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI North American
Specification for the Design of Cold-Formed Steel Structural Members.

2. Material:  ASTM A653/A653M steel sheet, SS Grade 50, with G60/Z180 hot dipped
galvanized coating.

3. Provide components UL-listed for use in UL-listed fire-rated head of partition joint systems
indicated on drawings.

4. Provide top track preassembled with connection devices spaced to fit stud spacing
indicated on drawings; minimum track length of 12 feet.

E. Tracks and Runners:  Same material and thickness as studs, bent leg retainer notched to
receive studs .

F. Furring and Bracing Members:  Of same material as studs; thickness to suit purpose; complying
with applicable requirements of ASTM C754.

G. Fasteners:  ASTM C1002 self-piercing tapping screws.
H. Sheet Metal Backing: 0.036 inch thick, galvanized.
I. Anchorage Devices: Power actuated.

2.03 FABRICATION
A. Fabricate assemblies of framed sections to sizes and profiles required.
B. Fit, reinforce, and brace framing members to suit design requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that rough-in utilities are in proper location.

3.02 INSTALLATION OF STUD FRAMING
A. Comply with requirements of ASTM C754.
B. Extend partition framing to structure where indicated and to ceiling in other locations.
C. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance

with manufacturer's instructions.
D. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance between

top of studs and structure, and connect studs to track using specified mechanical devices in
accordance with manufacturer's instructions; verify free movement of top of stud connections;
do not leave studs unattached to track.

E. Align and secure top and bottom runners at 24 inches on center.
F. Fit runners under and above openings; secure intermediate studs to same spacing as wall

studs.
G. Install studs vertically at 16 inches on center.
H. Align stud web openings horizontally.
I. Secure studs to tracks using fastener method.  Do not weld.
J. Stud splicing is not permissible.
K. Fabricate corners using a minimum of three studs.
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L. Double stud at wall openings, door and window jambs, not more than 2 inches from each side
of openings.

M. Brace stud framing system rigid.
N. Coordinate erection of studs with requirements of door frames; install supports and

attachments.
O. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other

work to be placed within or behind stud framing.
P. Blocking:  Use wood blocking secured to studs.  Provide blocking for support of plumbing

fixtures.
3.03 CEILING AND SOFFIT FRAMING

A. Comply with requirements of ASTM C754.
B. Install furring after work above ceiling or soffit is complete.  Coordinate the location of hangers

with other work.
C. Install furring independent of walls, columns, and above-ceiling work.
D. Securely anchor hangers to structural members or embed in structural slab.  Space hangers as

required to limit deflection to criteria indicated. Use rigid hangers at exterior soffits.
E. Space main carrying channels at maximum 72 inch on center, and not more than 6 inches from

wall surfaces.  Lap splice securely.
F. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load

to hangers.
G. Place furring channels perpendicular to carrying channels, not more than 2 inches from

perimeter walls, and rigidly secure.  Lap splices securely.
H. Reinforce openings in suspension system that interrupt main carrying channels or furring

channels with lateral channel bracing.  Extend bracing minimum 24 inches past each opening.
I. Laterally brace suspension system.

3.04 TOLERANCES
A. Maximum Variation From True Position: 1/8 inch in 10 feet.
B. Maximum Variation From Plumb: 1/8 inch in 10 feet.

END OF SECTION



 



62A Riesner - Generator Relocation
Houston, TX  Issue For Permit and Bid
Project No. 11172  April 13, 2012
BRAVE / Architecture

kaspecs.com PAINTING AND COATING
  Section 09 9000 Page 1 of 8

SECTION 09 9000
PAINTING AND COATING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints and other coatings.
C. Surfaces to be finished are indicated in this section and on the Drawings.
D. Surfaces to receive high performance coating are indicated in Section 09 9600.

1.02 RELATED REQUIREMENTS
A. Section 32 1723.13 - Painted Pavement Markings:  Pavement markings.
B. Section 05 5000 - Metal Fabrications:  Shop-primed items.
C. Section 05 5100 - Metal Stairs:  Shop-primed items.
D. Section 09 9600 - High-Performance Coatings.

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. GreenSeal GS-11 - Architectural Paints; 1993.
C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association; current edition, www.paintinfo.com.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Master

Painters and Decorators Association; 2004.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of all products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system (copy of relevant MPI Manual page is acceptable).
4. Manufacturer's installation instructions.
5. If proposal of substitutions is allowed under submittal procedures, explanation of all

substitutions proposed.
C. Certification by manufacturer that products comply with Contract Documents and are

compatible with applicable substrates and with each other.
D. Certification:  By manufacturer that all paints and coatings comply with VOC limits specified.
E. Certification:  By manufacturer that all paints and coatings do not contain any of the prohibited

chemicals specified; GreenSeal GS-11 certification is not required but if provided shall
constitute acceptable certification.

F. Samples:  Submit three paper "drop" samples, 8-1/2 by 11 inches in size, illustrating range of
colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect before preparing

samples, to eliminate sheens definitely not required.
3. Allow 30 days for approval process, after receipt of complete samples by Architect.
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4. Paint color submittals will not be considered until color submittals for major materials not to
be painted, such as masonry, siding, factory finished metals, wood cabinets, wood doors,
and shingle roofing, have been approved.

G. Maintenance Data:  Submit data on cleaning, touch-up, and repair of painted and coated
surfaces.

1.05 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum 5 years documented experience.
B. Maintain one copy of relevant portions of MPI Architectural Painting Specification Manual on

project site at all times.
C. Material Safety Data Sheets:  At project site maintain file of MSDS sheets for each product

used; become familiar with and follow manufacturer's stated application and safety
requirements.

1.06 MOCK-UP
A. See Section 01 4000 - Quality Requirements, for general requirements for mock-up.
B. Provide wall panel, 8 feet long by 8 feet wide, illustrating coating color, texture, and finish.
C. Provide door and frame assembly illustrating coating color, texture, and finish.
D. Locate where directed.
E. Approved Mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the

humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F

for exterior; unless required otherwise by manufacturer's instructions.
E. Minimum Application Temperature for Varnish Finishes: 65 degrees F for interior or exterior,

unless required otherwise by manufacturer's instructions.
F. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

1.09 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Supply 1 gallon of each color, type, and surface texture; store where directed.
C. Label each container with color, type, texture, and room locations in addition to the

manufacturer's label.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

B. Provide all paint and coating products from the same manufacturer to the greatest extent
possible.

C. In the event that a single manufacturer cannot provide all specified products, minor exceptions
will be permitted provided approval by Architect is obtained using the specified procedures for
substitutions.
1. Substitution of MPI-approved products by a different manufacturer is preferred over

substitution of unapproved products by the same manufacturer.
2. Substitution of a different system using MPI-approved products by the same manufacturer

will be considered.
D. Paints:  Acceptable manufacturers are limited to the following:

1. Glidden Professional:  www.gliddenprofessional.com.
2. Benjamin Moore & Co:  www.benjaminmoore.com.
3. PPG Architectural Finishes, Inc:  www.ppgaf.com.
4. Sherwin Williams. www.sherwinwillams.com.

E. Substitutions: See Section 01 6000 - Product Requirements.
2.02 MATERIALS - GENERAL

A. Volatile Organic Compound (VOC) Content: 
1. Provide coatings that comply with the most stringent requirements specified in the

following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and

Maintenance Coatings; www.otcair.org; specifically:
1) Opaque, Flat: 50 g/L, maximum.
2) Opaque, Nonflat: 150 g/L, maximum.
3) Opaque, High Gloss: 250 g/L, maximum.
4) Varnishes: 350 g/L, maximum.

c. Architectural coatings VOC limits of the State in which the Project is located.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

B. Chemical Content:  The following compounds are prohibited:
1. Aromatic Compounds:  In excess of 1.0 percent by weight of total aromatic compounds

(hydrocarbon compounds containing one or more benzene rings).
2. Acrolein, acrylonitrile, antimony, benzene, butyl benzyl phthalate, cadmium, di

(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, 1,2-dichlorobenzene,
diethyl phthalate., dimethyl phthalate, ethylbenzene, formaldehyde, hexavalent chromium,
isophorone, lead, mercury, methyl ethyl ketone, methyl isobutyl ketone, methylene
chloride, naphthalene, toluene (methylbenzene), 1,1,1-trichloroethane, vinyl chloride.

C. Paints and Coatings: Where MPI product numbers are specified, provide products listed in
Master Painters Institute Approved Product List, current edition available at www.paintinfo.com,
for specified MPI Categories, except as otherwise indicated.
1. Provide ready mixed paints and coatings , except field-catalyzed coatings.
2. Provide materials that are compatible with one another and the substrates indicated under

conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.
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D. Accessory Materials:  Linseed oil, shellac, turpentine, paint thinners and other materials not
specifically indicated but required to achieve the finishes specified; commercial quality.

E. Patching Material: Latex filler.
F. Fastener Head Cover Material: Latex filler.

2.03 PAINT SYSTEMS
A. Provide Premium Grade systems (2 top coats) as defined in MPI Architectural Painting

Specification Manual, except as otherwise indicated.
B. Where a specified paint system does not have a Premium Grade, provide Custom Grade

system.
C. Where a specified paint system does not have a Custom Grade, provide Premium Grade

system.
D. Where sheen is not specified or more than one sheen is specified, sheen will be selected later

by Architect from the manufacturer's full line.
E. Provide colors as scheduled on Drawings.

2.04 EXTERIOR PAINT SYSTEMS
A. Structural Steel and Metal Fabrications:

1. Applications include but are not limited to doors.
2.  EXT 5.1R W.B. Light Industrial Coating:  Epoxy Primer MPI #101, High Build Epoxy MPI

#108, W.B. Light Industrial Coating MPI #163, semi-gloss.
B. Galvanized Metal, Not Chromate Passivated:

1. Applications include but are not limited to doors.
2.  EXT 5.3J W.B. Light Industrial Coating:  W.B. Primer MPI #134, W.B. Light Industrial

Coating MPI #161, 'eggshell-like'.
2.05 INTERIOR PAINT SYSTEMS

A. Concrete Horizontal Surfaces:
1.  INT 3.2G Concrete Floor Sealer, W.B.:  Concrete Floor Sealer MPI #99.

B. Concrete Masonry Units:
1.  INT 4.2E Institutional Low Odor/VOC:  Latex Block Filler MPI #4, Institutional Low

Odor/VOC MPI #146, gloss level 4.
C. Structural Steel and Metal Fabrications:

1.  INT 5.1U Polyurethane, Pigmented:  H.B. Self Priming Epoxy MPI #120, Polyurethane
MPI #72, gloss.

D. Spray Textured Ceilings:
1.  INT 9.1B Latex (over alkyd sealer):  Alkyd Sealer MPI #45, Latex #52, gloss level 3.

E. Gypsum Board:
1. Applications include but are not limited to walls and ceilings.
2.  INT 9.2M Institutional Low Odor/VOC:  Latex Primer Sealer MPI #149, Institutional Low

Odor/VOC MPI #146, gloss level 4.
PART 3  EXECUTION
3.01 SCOPE -- SURFACES TO BE FINISHED

A. Paint all exposed surfaces except where indicated not to be painted or to remain natural; the
term "exposed" includes areas visible through permanent and built-in fixtures when they are in
place.

B. Paint the surfaces described in PART 2, indicated on the Drawings, and as follows:
1. If a surface, material, or item is not specifically mentioned, paint in the same manner as

similar surfaces, materials, or items, regardless of whether colors are indicated or not.
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2. Paint surfaces behind movable equipment and furnishings the same as similar exposed
surfaces.

3. Paint surfaces to be concealed behind permanently installed fixtures, equipment, and
furnishings, using primer only, prior to installation of the permanent item.

4. Paint back sides of access panels and removable and hinged covers to match exposed
surfaces.

5. Finish top, bottom, and side edges of exterior doors the same as exposed faces.
6. Paint all insulated and exposed pipes, conduit, boxes, insulated and exposed ducts,

hangers, brackets, collars and supports, mechanical equipment, and electrical equipment
occurring in finished areas to match background surfaces, unless otherwise indicated.

7. Paint equipment, piping, conduit, and exposed duct work in utility areas in colors according
to the color coding scheme indicated.

8. Paint all mechanical and electrical equipment, including that which is factory-finished,
exposed to weather or to view on the roof and outdoors.

9. Paint shop-primed mechanical and electrical items occurring in finished areas.
10. Remove unfinished louvers, grilles, covers, and access panels on mechanical and

electrical components and paint separately.
11. Paint interior surfaces of air ducts  with flat, nonspecular black paint where visible through

registers, grilles, or louvers.
12. Paint dampers exposed behind louvers, grilles,  to match face panels.
13. Paint both sides and edges of plywood backboards for electrical and telephone equipment

before installing equipment.
C. Do Not Paint or Finish the Following Items:

1. Items fully factory-finished unless specifically noted; factory-primed items are not
considered factory-finished.

2. Items indicated to receive other finish.
3. Items indicated to remain naturally finished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Anodized aluminum.
6. Polished and brushed stainless steel items.
7. Brick, precast concrete, integrally colored plaster.
8. Concrete masonry in utility, mechanical, and electrical spaces.
9. Polished and brushed stainless steel, anodized aluminum, bronze, terne, and lead.
10. Acoustical materials.
11. Concealed piping, ductwork, and conduit.

3.02 EXAMINATION
A. Verify that surfaces are ready to receive Work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially affect proper application.
C. Test shop-applied primer for compatibility with subsequent cover materials; report incompatible

primer conditions and submit recommended changes for Architect's approval.
D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes

unless moisture content of surfaces are below the following maximums:
1. Plaster and Gypsum Board: 12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.
3. Concrete Floors: 8 percent.

E. Measure the ph factor of concrete, masonry, and mortar before starting any finishing process,
using the method specified in MPI Architectural Painting Manual.
1. Report results in writing to Architect before starting work.



2. If results of test indicates need for remedial action, provide written description of remedial
action.  If a different primer or paint systems is required, state the total cost of the change.

Do not proceed with remedial action or change without receiving written authorization from
Architect.

3.03 PREPARATION
A. Prepare surfaces as specified in MPI Architectural Painting Specification Manual and as follows

for the applicable surface and coating; if multiple preparation treatments are specified, use as
many as necessary for best results; where the Manual references external standards for
preparation (e.g. SSPC standards), prepare as specified in those standards; comply with
coating manufacturer's specific preparation methods or treatments, if any.

B. Coordinate painting work with cleaning and preparation work so that dust and other
contaminants do not fall on newly painted, wet surfaces.

C. Surface Appurtenances:  Prior to preparing surfaces or finishing, remove electrical plates,
hardware, light fixtures, light fixture trim, escutcheons, machined surfaces, fittings, and similar
items already installed that are not to be painted.
1. If removal is impractical or impossible because of the size or weight of the item, provide

surface-applied protection before preparation and finishing.
2. After completing painting in each space or area, reinstall items removed using workers

skilled in the trades involved.
D. Surfaces:  Correct defects and clean surfaces which affect work of this section. Remove or

repair existing coatings that exhibit surface defects.
E. Marks:  Seal with shellac those which may bleed through surface finishes.
F. Impervious Surfaces:  Remove mildew by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete, Cement Plaster and Unit Masonry Surfaces to be Painted:  Remove dirt, loose

mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with a
solution of tri-sodium phosphate; rinse well and allow to dry.  Remove stains caused by
weathering of corroding metals with a solution of sodium metasilicate after thoroughly wetting
with water.  Allow to dry.
1. Prepare concrete, concrete masonry block, cement plaster, and mineral-fiber-reinforced

cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease,
oils, and release agents.  Roughen as required to remove glaze.  If hardeners or sealers
have been used to improve curing, use mechanical methods of surface preparation.

2. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
3. Determine alkalinity and moisture content of surfaces by performing appropriate tests as

specified in MPI Manual.  If surfaces are sufficiently alkaline to cause the finish paint to
blister and burn, correct this condition before application.  Do not paint surfaces where
moisture is present.

4. Etch concrete as specified in MPI Manual.
H. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime

defects after repair.
I. Concrete Floors to be Painted:  Remove contamination, acid etch, and rinse floors with clear

water.  Verify required acid-alkali balance is achieved.  Allow to dry.
J. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash with

solvent.  Apply coat of etching primer.
1. Clean galvanized surfaces with nonpetroleum-based solvents so surface is free of oil and

surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from
coil stock by mechanical or chemical methods as recommended as best practice by primer
manufacturer.

K. Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld splatter, dirt,
and rust.  Where heavy coatings of scale are evident, remove by hand wire brushing or
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sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid solution, ensuring
weld joints, bolts, and nuts are similarly cleaned.  Prime paint entire surface; spot prime after
repairs.
1. Use solvent or mechanical cleaning methods that comply with the Steel Structures

Painting Council's (SSPC) recommendations.  Touch up bare areas and shop-applied
prime coats that have been damaged.  Wire-brush, clean with solvents recommended by
paint manufacturer, and touch up with the same primer as the shop coat.

L. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer
and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with
solvent.  Prime bare steel surfaces.  Re-prime entire shop-primed item.

M. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.04 APPLICATION

A. Apply products in accordance with manufacturer's instructions and as specified or
recommended by MPI Manual, using the preparation, products, sheens, textures, and colors as
indicated.
1. Provide completed work matching approved samples for color, texture, and coverage.
2. Remove, refinish, or repaint work not complying with requirements.

B. Do not apply finishes over dirt, rust, scale, grease, moisture, scuffed surfaces, or other
conditions detrimental to formation of a durable coating film; do not apply finishes to surfaces
that are not dry.

C. Use applicators and methods best suited for substrate and type of material being applied and
according to manufacturer's instructions.
1. Brush Application:  Use brushes best suited for the type of material applied; use brush of

appropriate size for the surface or item being painted; produce results free of visible brush
marks.

2. Roller Application:  Use rollers of carpet, velvet back, or high-pile sheep's wool as
recommended by manufacturer for material and texture required.

3. Spray Application:  Use airless spray equipment with orifice size as recommended by
manufacturer for material and texture required.

4. Where application method is listed in the MPI Manual for the paint system that application
method is required; otherwise any application method recommended by manufacturer for
material used and objects to be painted is acceptable.

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's
recommended spreading rate; provide total dry film thickness of entire system as recommended
by manufacturer.
1. Number of coats and film thickness required are the same regardless of application

method.
2. If undercoats, stains, or other conditions show through final coat of paint, apply additional

coats until paint film is of uniform finish, color, and appearance. 
3. Give special attention to ensure edges, corners, crevices, welds, and exposed fasteners

receive dry film thickness equivalent to that of flat surfaces.
E. Apply finish to completely cover surfaces with uniform appearance without brush marks, runs,

sags, laps, ropiness, holidays, spotting, cloudiness, or other surface imperfections. 
1. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.
2. Before applying finish coats, apply a prime coat of material recommended by

manufacturer, unless the surface has been prime coated by others; where evidence of
suction spots or unsealed areas in first coat appear, recoat primed and sealed surfaces to
ensure finish coat with no burn through or other defects due to insufficient sealing.

3. Apply first coat to surface that has been cleaned, pretreated, or otherwise prepared as
soon as practical after preparation and before subsequent surface deterioration.

4. Do not apply succeeding coats until the previous coat has cured as recommended by
manufacturer.
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5. Do not recoat until paint has dried to where it feels firm, does not deform or feel sticky
under moderate thumb pressure, and application of another coat will not cause the
undercoat to lift or lose adhesion.

6. If manufacturer's instructions recommend sanding to produce a smooth, even surface,
sand between coats.

7. Before applying next coat vacuum clean surfaces of loose particles.  Use tack cloth to
remove dust and particles just prior to applying next coat.

8. Pigmented (Opaque) Finishes:  Provide smooth, opaque surface of uniform finish, color,
appearance, and coverage.

9. Stippled Finish:  Roll and redistribute paint to even, fine texture; leave no evidence of
rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections;
back roll final coat to achieve a uniform surface.

F. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and
testing.

3.06 CLEANING AND PROTECTION
A. Collect waste material which may constitute a fire hazard, place in closed metal containers, and

remove daily from site.
B. At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint

materials from site.
C. Protect other work, whether being painted or not, against damage by painting.  Correct damage

by cleaning, repairing or replacing, and repainting as approved by Architect.
D. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary protective

wrappings provided by others to protect their work after completing painting operations.
E. At completion of construction activities of other trades, touch up and restore damaged or

defaced painted surfaces.  Comply with procedures specified in MPI Manual.
3.07 SCHEDULE - COLORS - SEE DRAWINGS.

END OF SECTION
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mixture design, placement procedures, and finishes, for the 
following: 

1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Suspended slabs. 
5. Concrete toppings. 
6. Building frame members. 
7. Building walls. 

B. Related Sections include the following: 

1. Division 03 Section "Architectural Concrete" for general building 
applications of specially finished formed concrete. 

2. Division 03 Section "Concrete Topping" for emery- and iron-aggregate 
concrete floor toppings. 

3. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade. 
4. Division 32 Section "Concrete Paving" for concrete pavement and walks. 
5. Division 32 Section "Decorative Concrete Paving" for decorative concrete 

pavement and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or 
more of the following: blended hydraulic cement, fly ash and other pozzolans, 
ground granulated blast-furnace slag, and silica fume; subject to compliance with 
requirements. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures 
when characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at 
Project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, 
bending, and placement.  Include bar sizes, lengths, material, grade, bar 
schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, 
mechanical connections, tie spacing, hoop spacing, and supports for concrete 
reinforcement. 

D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified 
professional engineer detailing fabrication, assembly, and support of formwork. 

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of 
stripping formwork, shoring removal, and installing and removing 
reshoring. 

E. Samples:  For waterstops and vapor retarder. 

F. Welding certificates. 

G. Qualification Data:  For Installer manufacturer testing agency. 

H. Material Test Reports:  For the following, from a qualified testing agency, 
indicating compliance with requirements: 

1. Aggregates 

I. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 
10. Adhesives. 
11. Vapor retarders. 
12. Semirigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 
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J. Floor surface flatness and levelness measurements to determine compliance 
with specified tolerances. 

K. Field quality-control test and inspection reports. 

L. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel 
qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is 
an ACI-certified Concrete Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready 
Mixed Concrete Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to 
ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field 
Testing Technician, Grade 1, according to ACI CP-01 or an equivalent 
certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete 
Strength Testing Technician and Concrete Laboratory Testing Technician 
- Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified 
Concrete Laboratory Testing Technician - Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the 
same brand from the same manufacturer's plant, obtain aggregate from one 
source, and obtain admixtures through one source from a single manufacturer. 

E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code--Reinforcing Steel." 

F. ACI Publications:  Comply with the following unless modified by requirements in 
the Contract Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and 

Materials." 

G. Concrete Testing Service:  Engage a qualified independent testing agency to 
perform material evaluation tests and to design concrete mixtures. 



SECTION 03 30 00 CAST-IN-PLACE CONCRETE 

 

 

 
HPD 62 Riesner – Generator Relocation  CAST-IN-PLACE CONCRETE 1150000802 
Houston, TX 03 3000-4 April 13, 2012 
 

H. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete design mixture and 
examine procedures for ensuring quality of concrete materials.  Require 
representatives of each entity directly concerned with cast-in-place 
concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design 

mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 

2. Review special inspection and testing and inspecting agency procedures 
for field quality control, concrete finishes and finishing, cold- and hot-
weather concreting procedures, curing procedures, construction 
contraction and isolation joints, and joint-filler strips, semirigid joint fillers, 
forms and form removal limitations, shoring and reshoring procedures, 
vapor-retarder installation, anchor rod and anchorage device installation 
tolerances, steel reinforcement installation, floor and slab flatness and 
levelness measurement, concrete repair procedures, and concrete 
protection. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent 
bending and damage. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, 
dirt, oil, and other contaminants. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following 
requirements apply to product selection: 

1. Available Products:  Subject to compliance with requirements, products 
that may be incorporated into the Work include, but are not limited to, 
products specified. 

2. Products:  Subject to compliance with requirements, provide one of the 
products specified. 



SECTION 03 30 00 CAST-IN-PLACE CONCRETE 

 
HPD 62 Riesner – Generator Relocation  CAST-IN-PLACE CONCRETE 1150000802 
Houston, TX 03 3000-5 April 13, 2012 
  

3. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, manufacturers specified. 

4. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the manufacturers specified. 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide 
continuous, true, and smooth concrete surfaces.  Furnish in largest practicable 
sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying 

with DOC PS 1, and as follows: 

a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent 

treated and edge sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge 

sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved 
material.  Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or 
abrupt irregularities not exceeding specified formwork surface class.  Provide units 
with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation. 

D. Void Forms:  Biodegradable paper surface, treated for moisture resistance, 
structurally sufficient to support weight of plastic concrete and other superimposed 
loads. 

E. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch , minimum. 

F. Form-Release Agent:  Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing 
materials. 

G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-
reinforced plastic form ties designed to resist lateral pressure of fresh concrete on 
forms and to prevent spalling of concrete on removal. 
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1. Furnish units that will leave no corrodible metal closer than 1 inch (25 
mm) to the plane of exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 
mm) in diameter in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 

C. Deformed-Steel Wire:  ASTM A 496. 

D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-
drawn steel wire into flat sheets. 

E. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true 
to length with ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel 
bars, ASTM A 775/A 775M epoxy coated. 

C. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with 
epoxy coating on reinforcement and complying with ASTM A 775/A 775M. 

D. Zinc Repair Material:  ASTM A 780, zinc-based solder, paint containing zinc dust, 
or sprayed zinc. 

E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, 
supporting, and fastening reinforcing bars and welded wire reinforcement in place.  
Manufacture bar supports from steel wire, plastic, or precast concrete according to 
CRSI's "Manual of Standard Practice," of greater compressive strength than 
concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports 
contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI 
Class 2 stainless-steel bar supports. 
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2.5 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same 
type, brand, and source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I. 

a. Fly Ash:  ASTM C 618, Class C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 

or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.  
Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in 

cement. 

C. Water:  ASTM C 94/C 94M and potable. 

2.6 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be 
compatible with other admixtures and that will not contribute water-soluble chloride 
ions exceeding those permitted in hardened concrete.  Do not use calcium chloride 
or admixtures containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  

ASTM C 494/C 494M, Type G. 

C. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to 
lime and other alkalis. 

1. Manufacturers: 

a. Bayer Corporation. 
b. ChemMasters. 
c. Conspec Marketing & Manufacturing Co., Inc.; a Dayton Superior 

Company. 
d. Davis Colors. 
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e. Elementis Pigments, Inc. 
f. Hoover Color Corporation. 
g. Lambert Corporation. 
h. Scofield, L. M. Company. 
i. Solomon Colors. 

2. Color:  As selected by Architect from manufacturer's full range. 

2.7 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal 
strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for 
adhesive bonding to concrete, 3/4 by 1 inch. 

1. Available Products: 

a. Colloid Environmental Technologies Company; Volclay 
Waterstop-RX. 

b. Concrete Sealants Inc.; Conseal CS-231. 
c. Greenstreak; Swellstop. 
d. Henry Company, Sealants Division; Hydro-Flex. 
e. JP Specialties, Inc.; Earthshield Type 20. 
f. Progress Unlimited, Inc.; Superstop. 
g. TCMiraDRI; Mirastop. 

B. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or 
trapezoidal strip, bentonite-free hydrophilic polymer modified chloroprene rubber, 
for adhesive bonding to concrete, 3/8 by 3/4 inch. 

1. Available Products: 

a. Deneef Construction Chemicals; Swellseal. 
b. Greenstreak; Hydrotite. 
c. Mitsubishi International Corporation; Adeka Ultra Seal. 
d. Progress Unlimited, Inc.; Superstop. 

2.8 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's 
recommended adhesive or pressure-sensitive tape. 

1. Products: 

a. Fortifiber Corporation; Moistop Ultra. 
b. Raven Industries Inc.; Vapor Block 15. 
c. Stego Industries, LLC; Stego Wrap, 15 mils. 
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2. Max pertinence of 0.01 perms when tested according to ASTM E 1643. 

2.9 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured 
for application to fresh concrete. 

1. Available Products: 

 
a. Dayton Superior Corporation; Sure Film. 
b. Euclid Chemical Company (The); Eucobar. 
c. Meadows, W. R., Inc.; Sealtight Evapre. 
d. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
e. Sika Corporation, Inc.; SikaFilm. 

B. Water:  Potable. 

C. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, 
Type 1, Class B, nondissipating, certified by curing compound manufacturer to not 
interfere with bonding of floor covering. 

1. Available Products: 
a. Dayton Superior Corporation; Safe Cure and Seal (J-18). 
b. Euclid Chemical Company (The); Aqua Cure VOX. 
c. Meadows, W. R., Inc.; Vocomp-20. 
d. Nox-Crete Products Group, Kinsman Corporation; Cure & 

Seal 150E. 

2.10 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated 
cellulosic fiber. 

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin 
with a Type A shore durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene. 

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class suitable for application 
temperature and of grade to suit requirements, and as follows: 

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 
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E. Reglets:  Fabricate reglets of not less than 0.0217-inch- thick, galvanized steel 
sheet.  Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

F. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch 
thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to 
prevent intrusion of concrete or debris. 

2.11 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on 
the basis of laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting 
proposed mixture designs based on laboratory trial mixtures. 

B. Cementitious Materials:   Limit percentage, by weight, of cementitious materials 
other than portland cement in concrete as follows: 

1. Fly Ash:  20 percent. 
2. Combined Fly Ash and Pozzolan:  25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15] 
[0.30] [1.00] percent by weight of cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing or high-range water-reducing admixture in concrete, 
as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-
use industrial slabs and parking structure slabs, concrete required to be 
watertight, and concrete with a water-cementitious materials ratio below 
0.50. 

E. Color Pigment:  Add color pigment to concrete mixture according to 
manufacturer's written instructions and to result in hardened concrete color 
consistent with approved mockup. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi minimum or as on drawings at 
28 days. 
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2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  5 inches, plus or minus 1 inch. 
4. Air Content:  4 percent, plus or minus 1.5 percent at point of delivery for 

1-1/2-inch nominal maximum aggregate size. 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F, reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that 
might be applied, until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or 
gradual, as follows: 

1.  Class B, 1/4 inch, Class C, 1/2 inch, or Class D, 1 inchfor rough-formed 
finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces.  Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces.  Provide and secure 
units to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior 
area of formwork is inaccessible.  Close openings with panels tightly fitted to forms 
and securely braced to prevent loss of concrete mortar.  Locate temporary 
openings in forms at inconspicuous locations. 

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, 
and bulkheads required in the Work.  Determine sizes and locations from trades 
providing such items. 

I. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, 
sawdust, dirt, and other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent 
mortar leaks and maintain proper alignment. 

K. Coat contact surfaces of forms with form-release agent, according to 
manufacturer's written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 
adjoining work that is attached to or supported by cast-in-place concrete.  Use 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and 
complying with tolerances in Section 7.5 of AISC's "Code of Standard 
Practice for Steel Buildings and Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall 
flashings in outer face of concrete frame at exterior walls, where flashing 
is shown at lintels, shelf angles, and other conditions. 

3.3 REMOVING AND REUSING FORMS 

A. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces.  Apply new form-release agent. 

B. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for 
exposed concrete surfaces unless approved by Architect. 
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3.4 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing 
reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor 
retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials that would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  
Locate and support reinforcement with bar supports to maintain minimum concrete 
cover.  Do not tack weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete 
surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports 
spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one 
mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in 
either direction.  Lace overlaps with wire. 

3.6 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not 
impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement 
across construction joints, unless otherwise indicated.  Do not continue 
reinforcement through sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into 
concrete. 
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3. Locate joints for beams, slabs, joists, and girders in the middle third of 
spans.  Offset joints in girders a minimum distance of twice the beam 
width from a beam-girder intersection. 

4. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

5. Use epoxy-bonding adhesive at locations where fresh concrete is placed 
against hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a 
depth equal to at least one-fourth of concrete thickness as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving 
and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving 
of contraction joints after applying surface finishes.  Eliminate groover tool 
marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide 
joints into concrete when cutting action will not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction 
cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler 
strips at slab junctions with vertical surfaces, such as column pedestals, 
foundation walls, grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 
inch below finished concrete surface where joint sealants, specified in 
Division 07 Section "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than 
one length is required, lace or clip sections together. 

E. Doweled Joints:  Install dowel bars and support assemblies at joints where 
indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete 
bonding to one side of joint. 

3.1 WATERSTOPS 

A. Flexible Waterstops:  Install in construction joints and at other joints indicated to 
form a continuous diaphragm.  Install in longest lengths practicable.  Support and 
protect exposed waterstops during progress of the Work.  Field fabricate joints in 
waterstops according to manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops:  Install in construction joints and at other 
locations indicated, according to manufacturer's written instructions, adhesive 
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bonding, mechanically fastening, and firmly pressing into place.  Install in longest 
lengths practicable. 

3.1 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Engineer. 

C. Before test sampling and placing concrete, water may be added at Project site, 
subject to limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing 
admixtures to mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such 
thickness that no new concrete will be placed on concrete that has hardened 
enough to cause seams or planes of weakness.  If a section cannot be placed 
continuously, provide construction joints as indicated.  Deposit concrete to avoid 
segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork 
design pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment 
according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and 
withdraw vibrators vertically at uniformly spaced locations to rapidly 
penetrate placed layer and at least 6 inches into preceding layer.  Do not 
insert vibrators into lower layers of concrete that have begun to lose 
plasticity.  At each insertion, limit duration of vibration to time necessary 
to consolidate concrete and complete embedment of reinforcement and 
other embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
within limits of construction joints, until placement of a panel or section is 
complete. 

1. Consolidate concrete during placement operations so concrete is 
thoroughly worked around reinforcement and other embedded items and 
into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct 

elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and 

open-textured surface plane, before excess bleedwater appears on the 
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surface.  Do not further disturb slab surfaces before starting finishing 
operations. 

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect 
concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 
deg F for three successive days, maintain delivered concrete mixture 
temperature within the temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not 
place concrete on frozen subgrade or on subgrade containing frozen 
materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise specified and approved 
in mixture designs. 

G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  
Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing 
water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete.  Keep subgrade uniformly moist without standing water, soft 
spots, or dry areas. 

3.9 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, 
restraightening, and finishing operations for concrete surfaces.  Do not wet 
concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been 
screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to 
produce a profile amplitude of 1/4 inch in 1 direction. 

1. Apply scratch finish to surfaces indicated. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if 
area is small or inaccessible to power driven floats.  Restraighten, cut down high 
spots, and fill low spots.  Repeat float passes and restraightening until surface is 
left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated. 
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D. Trowel Finish:  After applying float finish, apply first troweling and consolidate 
concrete by hand or power-driven trowel.  Continue troweling passes and 
restraighten until surface is free of trowel marks and uniform in texture and 
appearance.  Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated. 
2. Finish surfaces to the following tolerances, according to ASTM E 1155, 

for a randomly trafficked floor surface: 
a. Specified overall values of flatness, F(F) 35; and of levelness, 

F(L) 25; with minimum local values of flatness, F(F) 24; and of 
levelness, F(L) 17; for slabs-on-grade. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces [indicated] 
[where ceramic or quarry tile is to be installed by either thickset or thin-set 
method].  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel finished floor 
surfaces. 

F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and 
ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route.  
Coordinate required final finish with Architect before application. 

3.10 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place.  Mix, place, and cure concrete, as 
specified, to blend with in-place construction.  Provide other miscellaneous 
concrete filling indicated or required to complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while 
concrete is still green and by steel-troweling surfaces to a hard, dense finish with 
corners, intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and 
foundations as shown on Drawings.  Set anchor bolts for machines and equipment 
at correct elevations, complying with diagrams or templates from manufacturer 
furnishing machines and equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and 
associated items.  Cast-in inserts and accessories as shown on Drawings.  
Screed, tamp, and trowel-finish concrete surfaces. 
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3.11 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive 
cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and 
ACI 301 for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces 
if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h 
before and during finishing operations.  Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but 
before float finishing. 

C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following 
methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than 
seven days with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  

Cover concrete surfaces and edges with 12-inch lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with 
moisture-retaining cover for curing concrete, placed in widest practicable 
width, with sides and ends lapped at least 12 inches, and sealed by 
waterproof tape or adhesive.  Cure for not less than seven days.  
Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a 
moisture-retaining cover or a curing compound that the 
manufacturer certifies will not interfere with bonding of floor 
covering used on Project.. 

3. Curing Compound:  Apply uniformly in continuous operation by power 
spray or roller according to manufacturer's written instructions.  Recoat 
areas subjected to heavy rainfall within three hours after initial application.  
Maintain continuity of coating and repair damage during curing period. 
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a. After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing 
compound manufacturer[ unless manufacturer certifies curing 
compound will not interfere with bonding of floor covering used on 
Project]. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written 
instructions. 

1. Defer joint filling until concrete has aged at least one month(s).  Do not fill 
joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; 
leave contact faces of joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by 
Architect.  Remove and replace concrete that cannot be repaired and patched to 
Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland 
cement to two and one-half parts fine aggregate passing a No. 16 sieve, using 
only enough water for handling and placing. 

C. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and 
slabs, for finish and verify surface tolerances specified for each surface.  Correct 
low and high areas.  Test surfaces sloped to drain for trueness of slope and 
smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include 
spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess 
of 0.01 inch wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable 
conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing 

surface finishing operations by cutting out low areas and replacing with 
patching mortar.  Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.  Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, 
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uniform, plane, and level surface.  Feather edges to match adjacent floor 
elevations. 

5. Correct other low areas scheduled to remain exposed with a repair 
topping.  Cut out low areas to ensure a minimum repair topping depth of 
1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply 
repair topping and primer according to manufacturer's written instructions 
to produce a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or 
less in diameter, by cutting out and replacing with fresh concrete.  
Remove defective areas with clean, square cuts and expose steel 
reinforcement with at least a 3/4-inch clearance all around.  Dampen 
concrete surfaces in contact with patching concrete and apply bonding 
agent.  Mix patching concrete of same materials and mixture as original 
concrete except without coarse aggregate.  Place, compact, and finish to 
blend with adjacent finished concrete.  Cure in same manner as adjacent 
concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with 
patching mortar.  Groove top of cracks and cut out holes to sound 
concrete and clean off dust, dirt, and loose particles.  Dampen cleaned 
concrete surfaces and apply bonding agent.  Place patching mortar 
before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at 
least 72 hours. 

D. Perform structural repairs of concrete, subject to Engineers’ approval, using 
epoxy adhesive and patching mortar. 

E. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.14 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a special inspector or qualified 
testing and inspecting agency to perform field tests and inspections and prepare 
test reports. 

B. Testing and Inspecting:  Engage a qualified testing and inspecting agency to 
perform tests and inspections and to submit reports. 

C. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
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7. Verification of concrete strength before removal of shores and forms from 
beams and slabs. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained 
according to ASTM C 172 shall be performed according to the following 
requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of 
each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd. , plus 
one set for each additional 50 cu. yd. or fraction thereof. 

2. Testing Frequency:  Obtain at least one composite sample for each 100 
cu. yd. or fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five 
compressive-strength tests for each concrete mixture, testing shall 
be conducted from at least five randomly selected batches or from 
each batch if fewer than five are used. 

3. Slump:  ASTM C 143/C 143M; one test at point of placement for each 
composite sample, but not less than one test for each day's pour of each 
concrete mixture.  Perform additional tests when concrete consistency 
appears to change. 

4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below and when 80 deg F and above, and 
one test for each composite sample. 

6. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder 
specimens for each composite sample. 

7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two 
laboratory-cured specimens at 7 days and one set of two specimens at 28 
days. 

a. Test one set of two field-cured specimens at 7 days and one set of 
two specimens at 28 days. 

b. A compressive-strength test shall be the average compressive 
strength from a set of two specimens obtained from same 
composite sample and tested at age indicated. 

8. Strength of each concrete mixture will be satisfactory if every average of 
any three consecutive compressive-strength tests equals or exceeds 
specified compressive strength and no compressive-strength test value 
falls below specified compressive strength by more than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete 
manufacturer, and Contractor within 48 hours of testing.  Reports of 
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compressive-strength tests shall contain Project identification name and 
number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- 
and 28-day tests. 

10. Nondestructive Testing:  Impact hammer, sonoscope, or other 
nondestructive device may be permitted by Architect but will not be used 
as sole basis for approval or rejection of concrete. 

11. Additional Tests:  Testing and inspecting agency shall make additional 
tests of concrete when test results indicate that slump, air entrainment, 
compressive strengths, or other requirements have not been met, as 
directed by Architect or Engineer.  Testing and inspecting agency may 
conduct tests to determine adequacy of concrete by cored cylinders 
complying with ASTM C 42/C 42M or by other methods as directed by 
Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be 
performed to determine compliance of replaced or additional work with 
specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate 
does not comply with the Contract Documents. 

END OF SECTION 03 3000 
 



SECTION 05 12 00 STRUCTURAL STEEL FRAMING 
 
 

HPD 62 Riesner – Generator Relocation  STRUCTURAL STEEL FRAMING 1150000802 

Houston, TX 05 1200-1 April 13, 2012 
 

 

 

PART 1  GENERAL 

 

1.01  SCOPE 

 

A. Work Included: Perform all work necessary and required for the construction of the project as 

indicated.  Such work shall include, but is not limited to the structural steel work as indicated on 

the drawings and as specified in this section of the specifications. 

 

B. Coordinate work of this section with work of other sections as required to properly execute the 

work and as necessary to maintain satisfactory progress of the work of other sections, including: 

 

1. Concrete formwork. 

 

2. Cast-in-place concrete. 

 

3. Steel joists. 

 

4. Miscellaneous metal. 

 

5. Metal deck. 

 

1.02  QUALITY ASSURANCE 

 

A. Codes and Standards: Comply with the provisions of the following, except as otherwise 

indicated. 

 

1. AISC "Code of Standard Practice for Steel Buildings and Bridges", latest edition. 

 

2. AISC "Specifications for the Design, Fabrication, and Erection of Structural Steel for 

Buildings", latest edition. 

 

B. AISC "Specifications for the Structural Joists Using ASTM A325 or A490 Bolts", latest edition. 

 

C. AWS D1.1 "Structural Welding Code.” 

 

1.03  SUBMITTALS 

 

A. Shop Drawings: Submit shop drawings showing complete details and schedules for the 

fabrication and shop assembly of members. 

 

PART 2  PRODUCTS 

 

2.01  MATERIALS 

 

A.  Rolled Steel Shapes: ASTM A992. Rolled Steel Plates, Angles, Channels and Bars: ASTM A36. 

  

 

B. Structural Steel Tubular Products: Hot-formed structural quality carbon steel, welded or 

seamless, as follows: 
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1. Square, Rectangular and Special Shapes: ASTM A500 

 

2. Structural Steel Pipe: ASTM A501 

 

C. Unfinished Bolts and Nuts: ASTM A307, Grade A. 

 

D. High Strength Bolts and Nuts: ASTM A325 or A490. 

 

E. Cement Grout: Portland cement and clean sand, mixed at a ratio of 1.0 part cement to 3.0 parts 

sand, by volume, with only the minimum amount of water required for placement and hydration. 

  

2.02  FABRICATION 

 

A. General:  Fabricate items of structural steel in accordance with AISC Specifications and the final 

approved shop drawings.  Properly mark and match all materials for field assembly. 

 

B. Connections: 

 

1. Combinations of bolts and welds in the same connections are not permitted, unless 

otherwise detailed. 

 

2. Weld shop connections, unless otherwise shown or approved. 

 

3. Bolt field connections, except where welded connections or other connections are shown or 

specified. 

 

4. Provide high-strength bolts and nuts where shown. 

 

C. Welded Construction: Comply with AWS Code for procedures, appearance and quality of welds, 

and for methods used in correcting welding work. 

 

D. Holes for Other Work: Provide holes required for securing other work to structural steel framing, 

and for the passage of other work through steel framing members.  Provide openings in 

structural members only as shown on the Structural Drawings or as directed by the Engineer.  

Provide threaded nuts welded to framing and other specialty items as shown to receive other 

work. 

 

E. Shop Painting: Apply shop coat to all structural steel that will not be fireproofed or galvanized.  

Omit paint also at friction connections as required.  Remove loose scale, heavy rust and other 

foreign materials from all steel that is to be painted or not painted.  Apply one shop coat of paint, 

conforming to SSPC Paint 15-68T, Type 1, to structural steel and accessories.  Provide a 

continuous dry paint film thickness of not less than 1.0 mil. 

 

 

PART 3  EXECUTION 

 

3.03  ERECTION 

 

A. Comply with the AISC Specifications and Code of Standard Practice.  Maintain work in a safe 

and stable condition during erection. 
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B. Temporary Shoring and Bracing: Provide as required, with connections of sufficient strength to 

bear imposed loads.  Remove temporary members and connections when permanent members 

are in place and final connections are made.  Provide temporary guy lines to achieve proper 

alignment of the structures as erection proceeds, as required. 

 

C. Anchor Bolts: Furnish anchor bolts and connectors required for securing structural steel to 

foundations and other in-place work. 

 

D. Setting Base Plates: 

 

1. Clean bearing surfaces and dampen, remove excess mortar. 

 

2. Set base plates for structural members on wedges, or other adjustable devices.  Tighten 

anchor bolts after the supported members have been positioned and plumbed.  No not 

remove wedges or shims, but cut off flush with the edge of the base plate prior to packing 

with grout. 

 

3. Pack grout solidly between bearing surfaces and bases or plates to ensure that no voids 

remain.  Finish exposed surfaces. 

 

E. Field Assembly: 

 

1. Set Structural members to the lines and elevations indicated.  Align and adjust the various 

members forming a part of a complete frame or structure before permanently fastening.  

Clean bearing surfaces and other surfaces, which will be in permanent contact before 

assembly.  Perform necessary adjustments to compensate for discrepancies in elevations 

and alignment. 

 

2. Splice members only where shown or specified. 

 

3. Do not enlarge unfair holes in members by burning or by the use of drift pins, except in 

secondary bracing members.  Ream holes that must be enlarged to admit bolts and weld 

connection continuously. 

 

4. Do not use gas-cutting torches in the field for correcting fabrication errors in the structural 

framing, except on secondary members, which are not under stress.  Finish gas-cut sections 

equal to a sheared appearance. 

 

5. Notify the Engineer of action taken to correct members that do not properly fit. 

 

 

 

 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.1 SUMMARY 

A. This Section includes the following: 

1. Steel framing and supports for ceiling-hung toilet compartments. 
2. Steel framing and supports for operable partitions. 
3. Steel framing and supports for overhead doors. 
4. Steel framing and supports for countertops. 
5. Steel framing and supports for mechanical and electrical equipment. 
6. Steel framing and supports for applications where framing and supports 

are not specified in other Sections. 
7. Elevator machine beams, hoist beams, 
8. Support angles for elevator door sills. 
9. Shelf angles. 
10. Loose bearing and leveling plates. 
11. Steel weld plates and angles for casting into concrete not specified in 

other Sections. 
12. Structural-steel door frames. 
13. Metal ladders. 
14. Ladder safety cages. 
15. Metal ships' ladders. 
16. Metal bollards. 
17. Pipe guards. 
18. Bicycle racks. 
19. Abrasive metal [nosings] [treads] [and] [thresholds]. 
20. Cast-iron wheel guards. 
21. Metal downspout boots. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be 

cast into concrete or built into unit masonry. 

C. Related Sections include the following: 
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1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, 
steel pipe sleeves, wedge-type inserts and other items indicated to be 
cast into concrete. 

2. Division 04 Section "Concrete Unit Masonry" for installing loose lintels, 
anchor bolts, and other items indicated to be built into unit masonry. 

3. Division 05 Section "Structural Steel Framing." 
4. Division 05 Section "Metal Stairs." 
5. Division 05 Section "Pipe and Tube Railings." 
6. Division 05 Section "Metal Gratings." 
7. Division 05 Section "Decorative Metal." 
8. Division 05 Section "Decorative Metal Railings." 
9. Division 06 Section "[Rough Carpentry] [Miscellaneous Rough Carpentry]" 

for metal framing anchors. 
10. Division 10 Section "Wire Mesh Partitions." 
11. Division 14 Section "Hydraulic Elevators" for [elevator pit ladders] [and] 

[support angles for elevator door sills]. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Ladders:  Provide ladders capable of withstanding the 
effects of loads and stresses within limits and under conditions specified in 
ANSI A14.3. 

B. Thermal Movements:  Provide exterior metal fabrications that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects.  Base 
engineering calculation on surface temperatures of materials due to both solar 
heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Nonslip aggregates and nonslip-aggregate surface finishes. 
2. Metal nosings and treads. 
3. Paint products. 
4. Grout. 

B. LEED Submittal: 

1. Product Data for Credit MR 4.1[ and Credit MR 4.2]:  For products having 
recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. 
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a. Include statement indicating costs for each product having recycled 
content. 

C. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

2. Provide templates for anchors and bolts specified for installation under other 
Sections. 

3. For installed products indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

D. Samples for Verification:  For each type and finish of extruded [nosing] [and] 
[tread]. 

E. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that 
products furnished comply with requirements. 

F. Welding certificates. 

G. Qualification Data:  For professional engineer. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.3, "Structural Welding Code--Sheet Steel." 
4. AWS D1.6, "Structural Welding Code--Stainless Steel." 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction 
contiguous with metal fabrications by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating metal 
fabrications without field measurements.  Coordinate wall and other contiguous 
construction to ensure that actual dimensions correspond to established 
dimensions. 

2. Provide allowance for trimming and fitting at site. 
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1.6 COORDINATION 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry.  Deliver such items to Project site in time for 
installation. 

B. Coordinate installation of steel weld plates and angles for casting into concrete 
that are specified in this Section but required for work of another Section.  Deliver 
such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following 
requirements apply to product selection: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, products specified. 

2. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

3. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

4. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless 
otherwise indicated.  For metal fabrications exposed to view in the completed 
Work, provide materials without seam marks, roller marks, rolled trade names, or 
blemishes. 

2.3 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type [304]. 

C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type [304]. 
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D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793. 

F. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

G. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another 
weight is indicated or required by structural loads. 

2.4 NONFERROUS METALS 

A. Aluminum Plate and Sheet:  ASTM B 209, Alloy 6061-T6. 

B. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6. 

C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 

D. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

E. Bronze Plate, Sheet, Strip, and Bars:  ASTM B 36/B 36M, Alloy UNS No. C28000 
(muntz metal, 60 percent copper). 

F. Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (extruded architectural 
bronze). 

G. Bronze Castings:  ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or 
No. C84400 (leaded semired brass). 

H. Nickel Silver Extrusions:  ASTM B 151/B 151M, Alloy UNS No. C74500. 

I. Nickel Silver Castings:  ASTM B 584, Alloy UNS No. C97600 (20 percent leaded 
nickel bronze). 

2.5 FASTENERS 

A. General:  Unless otherwise indicated, provide Type [304] stainless-steel 
fasteners for exterior use and zinc-plated fasteners with coating complying with 
ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for 
fastening aluminum.  Select fasteners for type, grade, and class required. 

B. Steel Bolts and Nuts:  Heavy hexagon-head bolts, ASTM A 307, Grade A; with 
hex nuts, ASTM A 563;and, where indicated, flat washers. 
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C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel 
bolts, nuts and, where indicated, flat washers; ASTM F 593 for bolts and 
ASTM F 594 for nuts, Alloy Group [1] [2]. 

D. Anchor Bolts:  ASTM F 1554, Grade 36. 

1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item 
being fastened is indicated to be galvanized. 

E. Eyebolts:  ASTM A 489. 

F. Lag Bolts:  ASME B18.2.1. 

G. Wood Screws:  Flat head, ASME B18.6.1. 

H. Plain Washers:  Round, ASME B18.22.1. 

I. Lock Washers:  Helical, spring type, ASME B18.21.1. 

J. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, 
without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as 
determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency. 

1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated 
to comply with ASTM B 633, Class Fe/Zn 5. 

2. Material for Anchors in Exterior Locations:  Alloy Group [1] [2] stainless-steel 
bolts complying with ASTM F 593 and nuts complying with ASTM F 594. 

2.6 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for 
metal alloy welded. 

B. Shop Primers:  Provide primers that comply with [Painting and Coating section.]  

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal 
modified-alkyd primer complying with MPI#79. 

1. Use primer with a VOC content of [420 g/L (3.5 lb/gal.)] or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use primer containing pigments that make it easily distinguishable from zinc-rich 
primer. 

D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and 
compatible with topcoat. 
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1. Use primer with a VOC content of [420 g/L (3.5 lb/gal.)] or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. [Available ]Products: 

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19. 
b. Carboline Company; Carbozinc 621. 
c. ICI Devoe Coatings; Catha-Coat 313. 
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer. 
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670. 
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer. 
g. Tnemec Company, Inc.; Tneme-Zinc 90-97. 

E. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in 
steel, complying with SSPC-Paint 20. 

F. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

G. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

H. Concrete Materials and Properties:  Comply with requirements in Division 03 
Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix 
concrete with a minimum 28-day compressive strength as indicated. 

2.7 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  
Disassemble units only as necessary for shipping and handling limitations.  Use 
connections that maintain structural value of joined pieces.  Clearly mark units for 
reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease 
edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Remove 
sharp or rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain 
separation or otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and 
straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
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3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using 
concealed fasteners where possible.  Where exposed fasteners are required, use 
Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.  
Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a 
manner to exclude water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish 
hardware, screws, and similar items. 

2.8 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as 
needed to complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction, 
unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and 
as necessary to receive adjacent construction retained by framing and supports.  
Cut, drill, and tap units to receive hardware, hangers, and similar items. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts if units are installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes 
indicated with attached bearing plates, anchors, and braces as indicated.  Drill 
bottom flanges of beams to receive partition track hanger rods; locate holes where 
indicated on operable partition Shop Drawings. 

D. Fabricate steel girders for wood frame construction from continuous steel shapes 
of sizes indicated. 

1. Provide bearing plates welded to beams where indicated. 
2. Drill girders and plates for field-bolted connections where indicated. 
3. Where wood nailers are attached to girders with bolts or lag screws, drill holes at 

24 inches o.c. or as noted on drawings. 

E. Fabricate steel pipe columns for supporting wood frame construction from steel 
pipe with steel baseplates and top plates as indicated.  Drill baseplates and top 
plates for anchor and connection bolts and weld to pipe with fillet welds all around.  
Make welds the same size as pipe wall thickness, unless otherwise indicated. 

1. Unless otherwise indicated, fabricate from Schedule 40 steel pipe. 
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2. Unless otherwise indicated, provide 3/4-inch (12.7-mm) baseplates with four 3/4-
inch (16-mm) anchor bolts and 1/4-inch (6.4-mm) top plates. 

F. Galvanize miscellaneous framing and supports where indicated or outside 
building envelope. 

G. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

2.9 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for 
openings and recesses in masonry walls and partitions at locations indicated.  
Weld adjoining members together to form a single unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 
of clear span but not less than 8 inches (200 mm), unless otherwise indicated. 

C. Galvanize loose steel lintels located in exterior walls. 

 

2.10 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items 
supported from concrete construction as needed to complete the Work.  Provide 
each unit with not less than two integrally welded steel strap anchors for 
embedding in concrete. 

2.11 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of 
profiles shown with continuously welded joints and smooth exposed edges.  Miter 
corners and use concealed field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and 
installation with other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or 
masonry construction. 

C. Galvanize [exterior miscellaneous steel trim] [and] [interior miscellaneous steel 
trim, where indicated]. 
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2.12 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3, unless otherwise indicated. 
2. For elevator pit ladders, comply with ASME A17.1. 
3. Space siderails [16 inches] apart, unless otherwise indicated. 
4. Support each ladder[ at top and bottom and not more than 60 inches o.c.] with 

welded or bolted brackets, made from same metal as ladder. 

B. Steel Ladders: 

1. Siderails:  Continuous, [3/8-by-2-1/2-inch] steel flat bars, with eased edges. 
2. Rungs:  [3/4-inch-diameter] [3/4-inch- square] [1-inch- diameter] [1-inch- square] 

steel bars. 
3. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces. 

4. Galvanize [exterior ladders] [and] [interior ladders, where indicated], including 
brackets and fasteners. 

5. Prime [interior ladders, where indicated], including brackets and fasteners, with 
zinc-rich primer. 

2.13 LADDER SAFETY CAGES 

A. General: 

1. Fabricate ladder safety cages to comply with ANSI A14.3.  Assemble by welding 
or with stainless-steel fasteners. 

2. Provide primary hoops at tops and bottoms of cages and spaced not more than 
20 feet  o.c.  Provide secondary intermediate hoops spaced not more than 48 
inches o.c. between primary hoops. 

3. Fasten assembled safety cage to ladder rails and adjacent construction by 
welding or with stainless-steel fasteners, unless otherwise indicated. 

B. Steel Ladder Safety Cages: 

1. Primary Hoops:  1/4-by-4-inch flat bar hoops. 
2. Secondary Intermediate Hoops:  1/4-by-2-inch flat bar hoops. 
3. Vertical Bars:  3/16-by-1-1/2-inch flat bars secured to each hoop. 
4. Galvanize [exterior ladder cages] [and] [interior ladder cages, where indicated], 

including fasteners. 
5. Prime [interior ladder cages, where indicated], including fasteners, with zinc-rich 

primer. 
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2.14 METAL SHIPS' LADDERS 

A. Provide metal ships' ladders where indicated.  Fabricate of open-type 
construction with channel or plate stringers, pipe and tube railings, and bar grating 
treads, unless otherwise indicated.  Provide brackets and fittings for installation. 

1. Fabricate ships' ladders, including treads and railings from [steel]. 
2. Comply with applicable requirements in Division 05 Section "[Metal Stairs] " for 

railings. 

B. Galvanize [exterior steel ships' ladders] [and] [interior steel ships' ladders, where 
indicated], including treads, railings, brackets, and fasteners. 

C. Prime [interior steel ships' ladders, where indicated], including treads, railings, 
brackets, and fasteners, with zinc-rich primer. 

2.15 METAL BOLLARDS 

A. Fabricate metal bollards from [Schedule 40 steel pipe] [1/4-inch wall-thickness 
rectangular steel tubing] of [steel shapes, as indicated]. 

1. Cap bollards with 1/4-inch- thick steel plate. 
2. Where bollards are indicated to receive push-button controls for door operators, 

provide necessary cutouts for push-button controls and hole for wire. 

B. Fabricate bollards with 3/8-inch- thick steel baseplates for bolting to concrete 
slab.  Drill baseplates at all 4 corners for 3/4-inch anchor bolts. 

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates 
for plumb alignment of bollards. 

C. Fabricate sleeves for bollard anchorage from steel [pipe] [or] [tubing] with 1/4-
inch- thick steel plate welded to bottom of sleeve.  Make sleeves not less than 8 
inches deep and 3/4 inch  larger than OD of bollard. 

D. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe or 
1/4-inch wall-thickness steel tubing with an OD approximately 1/16 inch less than 
ID of bollards.  Match drill sleeve and bollard for 3/4 inch steel machine bolt. 

2.16 BICYCLE RACKS 

A. Fabricate from Schedule 40 steel pipe, fully welded together, to lengths 
indicated. 
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B. Fabricate with NPS 3 top rails and end posts, NPS 1-1/2 bottom rails[ and 
intermediate posts not more than 72 inches o.c.], and NPS 3/4 vertical separators 
at approximately 8 inches o.c. 

C. Make top rails 36 inches above pavement/floor and bottom rails 4 inches above 
pavement/floor. 

D. Fabricate end posts[ and intermediate posts] with 1/4-inch- thick steel baseplates 
for bolting to concrete slab.  Drill end post baseplates at all 4 corners[ and 
intermediate-post baseplates at 2 opposite sides] for 1/2-inch anchor bolts. 

E. Galvanize bicycle racks after fabrication. 

F. Prime bicycle racks with zinc-rich primer. 

2.17 ABRASIVE METAL [NOSINGS] [TREADS] [AND] [THRESHOLDS] 

A. Cast-Metal Units:  Cast [gray iron, Class 20] [aluminum] [bronze (leaded red or 
semi-red brass)] [nickel silver (leaded nickel bronze)], with an integral abrasive 
finish consisting of aluminum oxide, silicon carbide, or a combination of both.  
Fabricate units in sizes and configurations indicated and in lengths necessary to 
accurately fit openings or conditions. 

1. [Available ]Manufacturers: 

a. American Safety Tread Co., Inc. 
b. Balco Inc. 
c. Barry Pattern & Foundry Co., Inc. 
d. Granite State Casting Co. 
e. Safe-T-Metal Co. 
f. Wooster Products Inc. 
g. <Insert manufacturer's name.> 

2. Nosings:  Cross-hatched units, 4 inches wide with [1/4-inch] [1-inch] lip, for 
casting into concrete steps. 

3. Nosings:  Cross-hatched units, 1-1/2 by 1-1/2 inches, for casting into concrete 
curbs. 

4. Treads:  Cross-hatched units, full depth of tread with 3/4-by-3/4-inch  nosing, for 
application over bent plate treads or existing stairs. 

5. Thresholds:  Fluted-saddle-type units, 5 inches wide by 1/2 inch high, with 
tapered edges. 

6. Thresholds:  Fluted-interlocking- (hook-strip-) type units, 5 inches wide by 5/8 
inch  high, with tapered edge. 

7. Thresholds:  Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high, 
with 1/2-inch step. 

B. Extruded Units:  [Aluminum] [Bronze], with abrasive filler consisting of aluminum 
oxide, silicon carbide, or a combination of both, in an epoxy-resin binder.  
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Fabricate units in sizes and configurations indicated and in lengths necessary to 
accurately fit openings or conditions. 

1. [Available ]Manufacturers: 

a. ACL Industries, Inc. 
b. American Safety Tread Co., Inc. 
c. Amstep Products. 
d. Armstrong Products, Inc. 
e. Balco Inc. 
f. Granite State Casting Co. 
g. Wooster Products Inc. 
h. <Insert manufacturer's name.> 

2. Provide ribbed units, with abrasive filler strips projecting 1/16 inch above 
aluminum extrusion. 

3. Provide solid-abrasive-type units without ribs. 
4. Nosings:  Square-back units, [1-7/8 inches] [3 inches] [4 inches] wide, for casting 

into concrete steps. 
5. Nosings:  Beveled-back units, [3 inches] [4 inches] wide with 1-3/8-inch lip, for 

surface mounting on existing stairs. 
6. Nosings:  Two-piece units, 3 inches wide, with subchannel for casting into 

concrete steps. 
7. Treads:  [Square] [Beveled]-back units, full depth of tread with 1-3/8-inch lip, for 

application over existing stairs. 

C. Provide anchors for embedding units in concrete, either integral or applied to 
units, as standard with manufacturer. 

D. Drill for mechanical anchors and countersink.  Locate not more than 4 inches 
from ends and not more than 12 inches  o.c., evenly spaced between ends, unless 
otherwise indicated.  Provide closer spacing if recommended by manufacturer. 

1. Provide 2 rows of holes for units more than 5 inches wide, with 2 holes aligned at 
ends and intermediate holes staggered. 

E. Apply bituminous paint to concealed bottoms, sides, and edges of cast-metal 
units set into concrete. 

F. Apply clear lacquer to concealed bottoms, sides, and edges of extruded units set 
into concrete. 

2.18 CAST-IRON WHEEL GUARDS 

A. Provide wheel guards of 3/4-inch- thick, hollow-core, gray-iron castings; of size 
and shape indicated.  Provide holes for countersunk anchor bolts and grouting. 
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2.19 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.20 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable 
standard listed below: 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to 
comply with minimum requirements indicated below for SSPC surface preparation 
specifications and environmental exposure conditions of installed metal 
fabrications: 

1. Exteriors (SSPC Zone 1B)[ and Items Indicated to Receive Zinc-Rich Primer]:  
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, 
except those with galvanized finishes and those to be embedded in concrete, 
sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with 
SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance 
Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2.21 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, directionally textured, polished 
finish indicated, free of cross scratches.  Run grain with long dimension of each 
piece. 

C. Bright, Directional Satin Finish:  No. 4. 

D. Dull Satin Finish:  No. 6. 

E. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 
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2.22 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular 
as fabricated; Chemical Finish:  etched, medium matte;  Anodic Coating:  
Architectural Class I, clear coating 0.018 mm or thicker) complying with 
AAMA 611. 

2.23 COPPER-ALLOY FINISHES 

A. Finish designations for copper alloys comply with the system established for 
designating copper-alloy finish systems defined in NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products." 

B. Cast-[Bronze] [Nickel Silver] Finish:  M12 (Mechanical Finish:  matte finish, as 
fabricated). 

C. Extruded-[Bronze] [Nickel Silver] Finish:  M11 (Mechanical Finish:  specular, as 
fabricated). 

D. Bronze Plate, Sheet, Strip, and Bar Finish:  M10 (Mechanical Finish:  
unspecified, as fabricated). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal fabrications.  Set metal fabrications accurately in location, 
alignment, and elevation; with edges and surfaces level, plumb, true, and free of 
rack; and measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld 
connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations.  Do not weld, cut, or abrade surfaces of 
exterior units that have been hot-dip galvanized after fabrication and are for bolted 
or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 
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1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

5. Comply with AWS D1.1 Standards. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners 
where metal fabrications are required to be fastened to in-place construction.  
Provide threaded fasteners for use with concrete and masonry inserts, toggle 
bolts, through bolts, lag bolts, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built 
into concrete, masonry, or similar construction. 

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into 
contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy 
coat of bituminous paint. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being 
supported, including manufacturers' written instructions and requirements 
indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building 
structure. 

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  
Secure girders with anchor bolts embedded in grouted masonry or concrete or with 
bolts through top plates of pipe columns. 

1. Where grout space under bearing plates is indicated for girders supported on 
concrete or masonry, install as specified in "Installing Bearing and Leveling 
Plates" Article. 

D. Install pipe columns on concrete footings with grouted baseplates.  Position and 
grout column baseplates as specified in "Installing Bearing and Leveling Plates" 
Article. 

1. Grout baseplates of columns supporting steel girders after girders are installed 
and leveled. 
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3.3 INSTALLING PREFABRICATED BUILDING COLUMNS 

A. Install prefabricated building columns to comply with AISC's "Specification for 
Structural Steel Buildings Allowable Stress Design and Plastic Design with 
Commentary" and with requirements applicable to listing and labeling for fire-
resistance rating indicated. 

3.4 INSTALLING METAL BOLLARDS 

A. Anchor bollards to existing construction with [expansion anchors] or [through 
bolts].  Provide four 3/4-inch bolts at each bollard, unless otherwise indicated. 

1. Embed anchor bolts at least 6 inches in concrete. 

B. Anchor bollards in concrete [with pipe sleeves preset and anchored into 
concrete] [in formed or core-drilled holes not less than 8 inches deep and 3/4 inch 
larger than OD of bollard].  Fill annular space around bollard solidly with nonshrink, 
nonmetallic grout; mixed and placed to comply with grout manufacturer's written 
instructions.  Slope grout up approximately 1/8 inch toward bollard. 

C. Anchor bollards in place with concrete footings.  Center and align bollards in 
holes 3 inches above bottom of excavation.  Place concrete and vibrate or tamp 
for consolidation.  Support and brace bollards in position until concrete has cured. 

D. Anchor internal sleeves for removable bollards in [concrete by inserting into pipe 
sleeves preset into concrete] or [formed or core-drilled holes not less than 8 inches 
deep and 3/4 inch larger than OD of sleeve].  Fill annular space around internal 
sleeves solidly with nonshrink, nonmetallic grout; mixed and placed to comply with 
grout manufacturer's written instructions.  Slope grout up approximately 1/8 inch 
toward internal sleeve. 

E. Anchor internal sleeves for removable bollards in place with concrete footings.  
Center and align sleeves in holes 3 inches above bottom of excavation.  Place 
concrete and vibrate or tamp for consolidation.  Support and brace sleeves in 
position until concrete has cured. 

F. Place removable bollards over internal sleeves and secure with 3/4-inch machine 
bolts and nuts.  After tightening nuts, drill holes in bolts for inserting padlocks.  
Owner will furnish padlocks. 

G. Fill bollards solidly with concrete, mounding top surface to shed water. 

1. Do not fill removable bollards with concrete. 
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3.5 INSTALLING BICYCLE RACKS 

A. Anchor bicycle racks to existing construction with expansion anchors.  Provide 
four 1/2-inch bolts at each end post [ and 2 at each intermediate post]. 

3.6 INSTALLING NOSINGS, TREADS, AND THRESHOLDS 

A. Center nosings on tread widths. 

B. For nosings embedded in concrete steps or curbs, align nosings flush with riser 
faces and level with tread surfaces. 

C. Seal thresholds exposed to exterior with elastomeric sealant complying with 
Division 07 Section "Joint Sealants" to provide a watertight installation. 

3.7 INSTALLING CAST-IRON WHEEL GUARDS 

A. Anchor wheel guards to concrete or masonry construction to comply with 
manufacturer's written instructions.  Fill cores solidly with concrete. 

3.8 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted 
connections, and abraded areas.  Paint uncoated and abraded areas with the 
same material as used for shop painting to comply with SSPC-PA 1 for touching 
up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint are specified in Painting and 
Coating section. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 
and repair galvanizing to comply with ASTM A 780. 

END OF SECTION 05 5000 
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SECTION 230010 

GENERAL MECHANICAL REQUIREMENTS 

PART 1 - GENERAL REQUIREMENTS 

1.1 DESCRIPTION OF WORK 

A. This Division requires the furnishing and installing of complete functioning systems, and each 

element thereof, as specified or indicated on the Drawings and Specifications or reasonably inferred; 

including every article, device or accessory (whether or not specifically called for by item) reasonably 

necessary to facilitate each system's functioning as indicated by the design and the equipment 

specified.  Elements of the work include materials, labor, supervision, supplies, equipment, 

transportation, and utilities. 

B. Division 23 of the Specifications and Drawings numbered with prefixes M, MP or ME, or MEP 

generally describe these systems, but the scope of the Mechanical work includes all such work 

indicated in the Contract Documents:  Instructions to Bidders; Proposal Form; General Conditions; 

Supplementary General Conditions; Architectural, Structural, Mechanical, Plumbing and Electrical 

Drawings and Specifications; and Addenda. 

C. The Drawings have been prepared diagrammatically intended to convey the scope of work, indicating 

the intended general arrangement of the equipment, fixtures, ductwork, piping, etc. without showing 

all the exact details as to elevations, offsets, control lines, and other installation requirements.  The 

Contractor shall use the Drawings as a guide when laying out the work and shall verify that materials 

and equipment will fit into the designated spaces, and which, when installed per manufacturers 

requirements, will ensure a complete, coordinated, satisfactory and properly operating system. 

1.2 QUALITY ASSURANCE 

A. All work under this Division shall be executed in a thorough professional manner by competent and 

experienced workmen licensed to perform the Work specified. 

B. All work shall be installed in strict conformance with manufacturers’ requirements and 

recommendations.  Equipment and materials shall be installed in a neat and professional manner and 

shall be aligned, leveled, and adjusted for satisfactory operation. 

C. Material and equipment shall be new, shall be of the best quality and design, shall be current model 

of the manufacturer, shall be free from defects and imperfections and shall have markings or a 

nameplate identifying the manufacturer and providing sufficient reference to establish quality, size 

and capacity.   Material and equipment of the same type shall be made by the same manufacturer 

whenever practicable. 

D. Unless specified otherwise, manufactured items shall have been installed and used, without 

modification, renovation, or repair for not less than one year prior to date of bidding for this project.  

1.3 CODES, REFERENCES AND STANDARDS 

A. Execute Work in accordance with the National Fire Protection Association and all Local, State, and 

National codes, ordinances and regulations in force governing the particular class of Work involved.  

Obtain timely inspections by the constituted authorities, and upon final completion of the Work 

obtain and deliver to the Owner executed final certificates of acceptance from the Authority Having 

Jurisdiction. 

B. Any conflict between these Specifications and accompanying Drawings and the applicable Local, 

State and Federal codes, ordinances and regulations shall be reported to the Architect in sufficient 

time, prior to the opening of Bids, to prepare the Supplementary Drawings and Specification Addenda 

required to resolve the conflict. 

C. The governing codes are minimum requirements.  Where these Drawings and Specifications exceed 

the code requirements, these Drawings and Specification shall prevail. 

D. All material, manufacturing methods, handling, dimensions, method or installation and test procedure 

shall conform to but not be limited to the following industry standards and codes: 

 

 BOCA Building Officials Code Administration 

 UMC Uniform Mechanical Code 

 IBC International Building Code 

 IPC International Plumbing Code 

 IECC International Energy Conservation Code 

 IFC International Fire Code 

 IFGC International Fuel Gas Code 
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 ADA American Disabilities Act 

 ADC Air Diffusion Council 

 AIA Guidelines for Design and Construction of Hospital and Healthcare Facilities 

 AMCA Air Movement and Control Association, Inc.  

 ANSI American National Standards Institute 

 ARI Air Conditioning and Refrigeration Institute 

 ASHRAE American Society of Heating Refrigerating and Air Conditioning Engineers 

 ASME American Society of Mechanical Engineers 

 ASSE American Society of Sanitary Engineering 

 ASTM  American Society of Testing Materials 

 AWS American Welding Society 

 AWWA American Water Works Association 

 CISPI Cast Iron Soil Pipe Institute 

 ETL Electrical Testing Laboratories 

 HI Hydraulic Institute 

 MSS Manufacturer’s Standardization Society of the Valve and Fitting Industry 

 NBFU   National Board of Fire Underwriters 

 NEC    National Electrical Code 

 NFPA   National Fire Protection Association 

 NEMA  National Electrical Manufactures' Association 

 OSHA  Occupational Safety and Health Act 

 PDI Plumbing and Drainage Institute 

 SMACNA Sheet Metal and Air Conditioning Contractors National Association, Inc. 

 UL   Underwriter's Laboratories 

E. Contractor shall comply with rules and regulations of public utilities and municipal departments 

affected by connections of services. 

F. All mechanical work shall be performed in compliance with applicable safety regulations, including 

OSHA regulations.  Safety lights, guards, shoring and warning signs required for the performance of 

the mechanical work shall be provided by the Contractor. 

1.4 DEFINITIONS 

A. General: 

1. Furnish: The term “furnish” is used to mean “supply and deliver to the project site, ready for 

unloading, unpacking, assembly, installation and similar operations.” 

2. Install:  The term “install” is used to describe operations at the project site including the actual 

“unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, 

finishing, curing, protecting, cleaning, and similar operations.” 

3. Provide:  The term “provide” means “to furnish and install, complete and ready for the intended 

use.” 

4. Furnished by Owner or Furnished by Others:  The item will be furnished by the Owner or 

Others.  It is to be installed and connected under the requirements of this Division, complete 

and ready for operation, including items incidental to the Work, including services necessary for 

proper installation and operation.  The installation shall be included under the guarantee required 

by this Division. 

5. Engineer: Where referenced in this Division, “Engineer” is the Engineer of Record and the Design 

Professional for the Work under this Division, and is a Consultant to, and an authorized 

representative of, the Architect, as defined in the General and/or Supplementary Conditions.  

When used in this Division, it means increased involvement by, and obligations to, the Engineer, 

in addition to involvement by, and obligations to, the “Architect”. 

6. AHJ: The local code and/or inspection agency (Authority) Having Jurisdiction over the Work. 

7. NRTL: Nationally Recognized Testing Laboratory, as defined and listed by OSHA in 

29 CFR 1910.7 (e.g., UL, ETL, CSA, etc.), and acceptable to the Authority having Jurisdiction 

(AHJ) over this project.  Nationally Recognized Testing Laboratories and standards listed are 

used only to represent the characteristics required and are not intended to restrict the use of 

other listed Manufacturers and models that meet the specified criteria. 

B. The terms "approved equal", “equivalent”, or "equal" are used synonymously and shall mean 

“accepted by or acceptable to the Engineer as equivalent to the item or manufacturer specified”.  

The term "approved" shall mean labeled, listed, or both, by an NRTL, and acceptable to the AHJ over 

this project. 

C. The following definitions apply to excavation operations: 

1. Additional Excavation: Where excavation has reached required subgrade elevations, if unsuitable 
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bearing materials are encountered, continue excavation until suitable bearing materials are 

reached.  The Contract Sum may be adjusted by an appropriate Contract Modification. 

2. Subbase: as used in this Section refers to the compacted soil layer used in pavement systems 

between the subgrade and the pavement base course material. 

3. Subgrade: as used in this Section refers to the compacted soil immediately below the slab or 

pavement system. 

4. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations 

or dimensions without specific direction from the Architect. 

1.5 COORDINATION 

A. The Contractor shall visit the site and ascertain the conditions to be encountered while installing the 

Work under this Division, verify all dimensions and locations before purchasing equipment or 

commencing work, and make due provision for same in the bid.  Failure to comply with this 

requirement shall not be considered justification for omission, alteration, incorrect or faulty 

installation of Work under this Division or for additional compensation for Work covered by this 

Division. 

B. The Contractor shall refer to Drawings of the other disciplines and to relevant equipment drawings 

and shop drawings to determine the extent of clear spaces.  The Contractor shall make offsets 

required to clear equipment, beams and other structural members; and to facilitate concealing piping 

and ductwork in the manner anticipated in the design.  

C. The Contractor shall confirm and coordinate the final location and routing of all mechanical, 

electrical, plumbing, fire protection, control and audio-visual systems with all architectural features, 

structural components, and other trades. The contractor shall locate equipment, components, 

ductwork, piping, conduit, and related accessories to maintain the desired ceiling heights as indicated 

on the architectural drawings. The contractor shall inform the architect of any areas where conflicts 

may prevent the indicated ceiling height from being maintained. The contractor shall not proceed 

with any installation in such areas until the architect has given written approval to proceed or has 

provided modified contract drawings or written instructions to resolve the apparent conflict. 

D. The Contractor shall provide materials with trim which will fit properly the types of ceiling, wall, or 

floor finishes actually installed. 

E. The Contractor shall maintain a foreman on the jobsite at all times to coordinate his work with other 

contractors and subcontractors so that various components of the mechanical systems will be 

installed at the proper time, will fit the available space, and will allow proper service access to the 

equipment.  Carry on the Work in such a manner that the Work of the other contractors and trades will 

not be handicapped, hindered, or delayed at any time. 

F. Work of this Division shall progress according to the "Construction Schedule" as established by the 

Prime Contractor and his subcontractors and as approved by the Architect.  Cooperate in establishing 

these schedules and perform the Work under this Division, in a timely manner in conformance with 

the construction schedule so as to ensure successful achievement of schedule dates. 

1.6 MEASUREMENTS AND LAYOUTS 

A. The drawings are schematic in nature, but show the various components of the systems 

approximately to scale and attempt to indicate how they are to be integrated with other parts of the 

building.  Figured dimensions shall be taken in preference to scale dimensions.  Determine exact 

locations by job measurements, by checking the requirements of other trades, and by reviewing the 

Contract Documents.  The Contractor will be held responsible for errors which could have been 

avoided by proper checking and inspection. 

1.7 SUBMITTALS 

A. Submittals and shop drawings shall not contain HEI’s firm name or logo, nor shall it contain the HEI’s 

engineers’ seal and signature.  They shall not be copies of HEI’s work product.  If the contractor 

desires to use elements of such product, the license agreement for transfer of information at the end 

of this section must be used. 

B. Assemble and submit for review, manufacturers product literature for material and equipment to be 

furnished and/or installed under this Division, to include shop drawings, manufacturer's product data 

and performance sheets and submittals required by this Division as noted in Table 1 at the end of 

this section.  A minimum of seven (7) sets shall be submitted.  Submittals of similar kind such as 

hydronic specialties, air devices, etc. shall be submitted in three-ring, loose-leaf, hard-back notebook 

form, divided and tabbed. 

C. Shop Drawings shall be submitted for systems and equipment as listed in Table 1 in sufficient detail 

so as to demonstrate compliance with the Contract Documents and design concept.  Highlight, mark, 
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list or indicate the materials, performance criteria and accessories that are being proposed. 

D. Refer to individual Sections for additional submittal requirements. 

E. Submit Shop Drawings as early as required to support the project schedule.  Allow for two weeks 

Engineer review time plus mailing time plus a duplication of this time for resubmittal if required.  

Submittal of Shop Drawings as soon as possible before construction starts is preferred. 

F. Before submitting Shop Drawings and material lists, the Contractor shall verify that the equipment 

submitted is mutually compatible and suitable for the intended use.  He shall verify that the 

equipment will fit the available space and allow ample room for maintenance.  If the size of 

equipment furnished makes necessary any change in location, or configuration, submit a shop 

drawing showing the proposed layout. 

G. Shop Drawings submitted by the Contractor shall contain the following information. Submittals not 

so identified will be returned to the Contractor without action: 

1. The project name. 

2. The applicable specification section and paragraph. 

3. Equipment identification acronym as used on the drawings. 

4. The submittal date. 

5. The Contractor's stamp which shall certify that the stamped drawings have been checked by 

the Contractor, comply with the Drawings and Specifications and have been coordinated with 

other trades. 

H. Refer to Division 1 for acceptance of electronic submittals for this project.  For electronic submittals, 

Contractor shall submit the documents in accordance with the procedures specified in Division 1.  

Contractor shall notify the Architect and Engineer that the shop drawings have been posted.  If 

electronic submittal procedures are not defined in Division 1, Contractor shall include the website, 

user name and password information needed to access the submittals. For submittals sent by e-mail, 

Contractor shall copy the Architect and Engineer’s designated representatives.  Contractor shall 

allow the Engineer review time as specified above in the construction schedule.  Contractor shall 

submit only the documents required to purchase the materials and/or equipment in the electronic 

submittal and shall clearly indicate the materials, performance criteria and accessories being 

proposed.  General product catalog data not specifically noted to be part of the specified product will 

be rejected and returned without review. 

I. The Architect and/or Engineer’s checking and subsequent acceptance of such drawings, schedules, 

literature, or illustrations shall not relieve the Contractor from responsibility for deviations from 

Drawings or Specifications unless he has, in writing, called the Engineer’s attention to such 

deviations at the time of submission, and secured his written acceptance; nor shall it relieve him 

from responsibility for errors in dimensions, details, size of members, or quantities; or omissions of 

components or fittings; or for coordinating items with actual building conditions and adjacent work. 

1.8 ELECTRONIC DRAWING FILES 

A. In preparation of shop drawings or record drawings, Contractor may, at his option, obtain electronic 

drawing files in AutoCAD or DXF format from the Engineer for a shipping and handling fee of $200 

for a drawing set up to 12 sheets and $15 per sheet for each additional sheet.  Contact the 

Architect for Architect’s written authorization.  Contractor shall complete and send the form 

attached at the end of this section along with a check made payable to Henderson Engineers, Inc.  

Contractor shall indicate the desired shipping method and drawing format on the attached form.  In 

addition to payment, Architect’s written authorization and Engineer’s release agreement form must 

be received before electronic drawing files will be sent. 

1.9 SUBSTITUTIONS 

A. Materials, products and equipment described in the Bidding Documents establish a standard of 

required function, dimension, appearance and quality to be met by the proposed substitution. 

B. No substitution will be considered prior to receipt of Bids unless written request for approval to bid 

has been received by the Engineer at least ten calendar days prior to the date for receipt of Bids.  

Each such request shall include the name of the material or equipment for which it is to be 

substituted and a complete description of the proposed substitute including drawings, cuts, 

performance and test data and other information necessary for an evaluation.  A statement setting 

forth changes in other materials, equipment or other Work that incorporation of the substitute would 

require shall be included.  The burden of proof of the merit of the proposed substitute is upon the 

proposer.  The Engineer's decision of approval or disapproval to bid of a proposed substitution shall 

be final. 

C. If the proposed substitution is approved prior to receipt of Bids, such approval will be stated in an 
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Addendum.  Bidders shall not rely upon approvals made in any other manner.  Verbal approval will 

not be given. 

D. No substitutions will be considered after the Contract is awarded unless specifically provided in the 

Contract Documents. 

1.10 OPERATION AND MAINTENANCE MANUALS 

A. Submit manuals prior to requesting the final punch list. 

B. Instruct the Owner's permanent personnel in the proper operation of, startup and shutdown 

procedures and maintenance of the equipment and components of the systems installed under this 

Division. 

C. At the completion of the project furnish to the Architect for the Owner, four (4) copies of the data 

listed in Table 5 in three-ring, loose-leaf, hard-back binders.  Include local contacts complete with 

address and telephone number, for equipment, apparatus, and system components furnished and 

installed under this Division of the specifications. 

1.11 SPARE PARTS 

A. Provide to the Owner the spare parts specified in the individual sections in Division 23 of this 

specification.  Refer to Table 2 at the end of this Section for a list of specification sections in 

Division 23 that contain spare parts requirements.   

B. Owner or Owner’s representative shall initial and date each section line in Table 2 when the specified 

spare parts for that section are received and shall sign at the bottom when all spare parts have been 

received. 

1.12 RECORD DRAWINGS 

A. A set of blueline prints shall be kept on the jobsite during construction for the purpose of noting 

changes.  During the course of construction, the Contractor shall indicate on these drawings, 

changes made from the Contract Drawings.  Particular attention shall be made to those items which 

need to be located for servicing.  Underground piping shall be located, by dimension, from column 

lines. 

1.13 TRAINING 

A. Provide training as indicated in each specific section.  Schedule training with the Owner at least 7 

days in advance.  Video tape the training sessions in format as agreed to with the Owner.  Provide 

three copies of each session to the Owner and obtain written receipt from the Owner. 

1.14 PAINTING 

A. Exposed ferrous surfaces, including pipe, pipe hangers, equipment stands and supports shall be 

painted by the Contractor using materials and methods as specified under Division 9 of the 

Specifications; colors shall be as selected by the Architect. 

B. Factory finishes, shop priming and special finishes are specified in the individual equipment 

specification sections. 

C. Where factory finishes are provided and no additional field painting is specified, marred or damaged 

surfaces shall be touched up or refinished so as to leave a smooth, uniform finish. 

1.15 DELIVERY, STORAGE AND HANDLING 

A. Equipment and material shall be delivered to the job site in their original containers with labels intact, 

fully identified with manufacturer's name, model, model number, type, size, capacity and 

Underwriter's Laboratories, Inc. labels and other pertinent information necessary to identify the item. 

B. Deliver, receive, handle and store equipment and materials at the job site in the designated area and 

in such a manner as to prevent equipment and materials from damage and loss.  Store equipment 

and materials delivered to the site on pallets and cover with waterproof, tear resistant tarp or plastic 

or as required to keep equipment and materials dry.  Follow manufacturer's recommendations, and at 

all times, take every precaution to properly protect equipment and material from damage, to include 

the erection of temporary shelters to adequately protect equipment and material stored at the Site.  

Equipment and/or material which become rusted or damaged shall be replaced or restored by the 

Contractor to a condition acceptable to the Architect. 

C. The Contractor shall be responsible for the safe storage of his own tools, material and equipment. 

1.16 GUARANTEES AND WARRANTIES 

A. Each system and element thereof shall be warranted against defects due to faulty workmanship, 

design or material for a period of 12 months from date of Substantial Completion, unless specific 

items are noted to carry a longer warranty in the Construction Documents or manufacturer's 

standard warranty.  The Contractor shall remedy defects occurring within a period of one year from 
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the date of Substantial Completion or as stated in the General Conditions. 

B. The following additional items shall be guaranteed: 

1. Piping shall be free from obstructions, holes or breaks of any nature. 

2. Insulation shall be effective. 

3. Proper circulation of fluid in each piping system. 

C. The above guarantees shall include both labor and material; and repairs or replacements shall be 

made without additional cost to the Owner. 

D. The remedial work shall be performed promptly, upon written notice from the Architect or Owner. 

E. At the time of Substantial Completion, deliver to the Owner warranties with terms extending beyond 

the one year guarantee period, each warranty instrument being addressed to the Owner and stating 

the commencement date and term.  Refer to Table 3 at the end of this section for a list of 

specification sections in Division 23 that contain special warranties. 

1.17 PROJECT CONDITIONS 

A. Conditions Affecting Work In Existing Buildings: The following project conditions apply: 

1. The Drawings describe the general nature of remodeling to the existing building.  However, the 

Contractor shall visit the Site prior to submitting his bid to determine the nature and extent of 

work involved. 

2. Work in the existing building shall be scheduled with the Owner. 

3. Certain demolition work must be performed prior to the remodeling.  The Mechanical Contractor 

shall perform the demolition which involves Mechanical systems, equipment, piping, equipment 

supports or foundations and materials. 

4. Mechanical Contractor shall remove articles which are not required for the new Work.  Unless 

otherwise indicated, each item removed by the Mechanical Contractor during this demolition 

shall become his property and shall be removed by the Mechanical Contractor from the 

premises and dispose of them in accordance with applicable federal, state and local regulations. 

5. Mechanical Contractor shall relocate and reconnect Mechanical facilities that must be relocated 

in order to accomplish the remodeling shown in the Drawings or indicated in the Specifications.  

Where Mechanical equipment or materials are removed, the Mechanical Contractor shall cap 

unused piping beyond the floor line or wall line to facilitate restoration of finish. 

6. General Contractor shall install finish material. 

7. Obtain permission from the Architect for channeling of floors or walls not specifically noted on 

the Drawings. 

8. Protect adjacent materials indicated to remain.  Install and maintain dust and noise barriers to 

keep dirt, dust, and noise from being transmitted to adjacent areas.  Remove protection and 

barriers after demolition operations are complete. 

9. Locate, identify, and protect mechanical services passing through demolition area and serving 

other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  

When services must be interrupted, install temporary services for affected areas. 

B. Conditions Affecting Excavations: The following project conditions apply: 

1. Maintain and protect existing building services which transit the area affected by selective 

demolition. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by excavation 

operations. 

C. Use of explosives is not permitted. 

D. Environmental Conditions: Apply joint sealers under temperature and humidity conditions within the 

limits permitted by the joint sealer manufacturer.  Do not apply joint sealers to wet substrates. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 SOIL MATERIALS 

A. Bedding Material:  Provide clean sand, pea gravel or flowable fill material (when applicable). 

B. Subbase Material: Where applicable, provide natural soils with 10% by volume of rocks less than 2” 

diameter or artificially graded crusher run close graded aggregate. Corrosive fill materials shall be not 

be utilized. When CL clay, rock, or gravel is used, it shall not be larger than 2 inches in any 

dimension and shall be free of debris, waste, frozen materials, vegetable and other deleterious 

matter. 

C. Drainage Fill: Provide washed, evenly graded mixture of 3/4” open graded aggregate stone or gravel, 
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around drainage pipes to a level above pipe as detailed by Architect. Provide open graded aggregate, 

crushed stone, crushed or uncrushed gravel with 100 percent passing a 1-1/2-inch sieve, and not 

more than 5 percent passing a No. 4 sieve for drainage fill to subgrade or around equipment 

structures. 

PART 3 - EXECUTION 

3.1 PERMITS 

A. Secure and pay for permits required in connection with the installation of the Mechanical Work.  

Arrange with the various utility companies for the installation and connection of required utilities for 

this facility and pay charges associated therewith including connection charges and inspection fees, 

except where these services or fees are designated to be provided by others. 

3.2 EXISTING UTILITIES 

A. Schedule and coordinate with the Utility Company, Owner and with the Engineer connection to, or 

relocation of, or discontinuation of normal utility services from existing utility lines.  Premium time 

required for any such work shall be included in the bid.  

B. Existing utilities damaged due to the operations of utility work for this project shall be repaired to the 

satisfaction of the Owner or Utility Company without additional cost. 

C. Utilities shall not be left disconnected at the end of a work day or over a weekend unless authorized 

by representatives of the Owner or Engineer.   

D. Repairs and restoration of utilities shall be made before workmen leave the project at the end of the 

workday in which the interruption takes place.  

E. Contractor shall include in his bid the cost of furnishing temporary facilities to provide services during 

interruption of normal utility service. 

3.3 SELECTIVE DEMOLITION 

A. General: Demolish, remove, demount, and disconnect abandoned mechanical materials and 

equipment indicated to be removed and not indicated to be salvaged or saved. 

B. Materials and Equipment To Be Salvaged: Remove, demount, and disconnect existing mechanical 

materials and equipment indicated to be removed and salvaged, and deliver materials and equipment 

to the location designated for storage. 

C. Disposal and Cleanup: Remove from the site and legally dispose of demolished materials and 

equipment not indicated to be salvaged. 

D. Mechanical Materials and Equipment: Demolish, remove, demount, and disconnect the following 

items: 

1. Inactive and obsolete piping, fittings and specialties, equipment, ductwork, controls, and 

insulation. 

a. Piping and ducts embedded in floors, walls, and ceilings may remain if such materials do 

not interfere with new installations.  Remove exposed materials and materials above 

accessible ceilings.  Drain and cap piping and ducts allowed to remain. 

b. Perform cutting and patching required for demolition in accordance with Division 1, 

General Conditions and "Cutting and Patching" portion of this Section in Division 23. 

E. Provide schedules indicating proposed methods and sequence of operations for selective demolition 

prior to commencement of Work.  Include coordination for shut-off of utility services and details for 

dust and noise control. 

1. Coordinate sequencing with construction phasing and Owner occupancy specified in Division 1 

Section "Summary of Work." 

 

3.4 EXCAVATION AND BACKFILLING 

A. Refer to Division 01, Division 02 Division 31, Geotechnical Soils Report and General Conditions for 

Excavation and Backfilling 

B. Perform excavation of every description, of whatever substance encountered and to the depth 

required in connection with the installation of the work under this Division.  Excavation and 

Trenching  shall be in conformance with applicable Division and section of the General Specifications. 

C. Roads, alleys, streets and sidewalks damaged during this work shall be restored to the satisfaction of 

Authorities Having Jurisdiction. 

D. Trenches close to walks or columns shall not be excavated without prior consultation with the 

Architect. 
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E. Contractor shall erect barricades around excavations and trenches for safety. Contractor shall place 

an adequate number of amber lights on or near the work and shall keep them burning from dusk to 

dawn.  Contractor shall be held responsible for any damage that any parties may sustain in 

consequence of neglecting the necessary precautions in prosecuting the work. 

F. Slope sides of excavations and trenches to comply with Geotechnical Report, local, state and federal 

codes and ordinances.  Shore and brace as required for stability of excavation. 

G. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local, 

state and federal codes and authorities.  Maintain shoring and bracing in excavations and trenches 

regardless of time period excavations and trenches will be open. 

1. Remove shoring and bracing when no longer required.  Where sheeting is allowed to remain, cut 

top of sheeting at an elevation of 30 inches below finished grade elevation. 

H. Install sediment and erosion control measures in accordance with local codes and ordinances. 

I. Dewatering of Excavation and Trenches: Prevent surface water and subsurface or ground water from 

flowing into excavations and trenches. 

1. Do not allow water to accumulate in excavation or trenches.  Remove water to prevent 

softening of bearing materials.  Provide and maintain dewatering system components necessary 

to convey water away from excavations and trenches. 

2. Establish and maintain temporary drainage ditches and other diversions outside excavation and 

trench limits to convey surface water to collecting or run-off areas.  

3. Do not use trench excavations as temporary drainage ditches.  In no case shall sewers be used 

as drains for such water.  

J. Material Storage: Stockpile satisfactory excavated materials where directed, until required for backfill 

or fill.  Place, grade, and shape stockpiles for proper drainage. 

1. Locate and retain soil materials away from edge of excavations and trenches.  Do not store 

within drip-line of trees indicated to remain. 

2. Remove and legally dispose of excess excavated materials and materials not acceptable for use 

as backfill or fill. 

K. Trenching: Excavate trenches as follows: 

1. Excavate trenches to the uniform width, sufficiently wide to provide ample working room and a 

minimum of 6 to 9 inches clearance on both sides of pipe and equipment. 

2. Excavate trenches to depth indicated or required to establish indicated slope and invert 

elevations.  Beyond building perimeter, excavate trenches to an elevation below frost line. 

3. Limit the length of open trench to that in which pipe can be installed, tested, and the trench 

backfilled within the same day. 

4. Where rock is encountered, carry excavation below required elevation and backfill with a layer 

of sand or pea gravel prior to installation of pipe.  Provide a minimum of 6 inches of sand or pea 

gravel cushion between rock bearing surface and pipe. 

5. Excavate trenches for piping and equipment with bottoms of trench to accurate elevations for 

support of pipe and equipment bedding on undisturbed soil. 

a. For pipes or equipment 6 inches or larger in nominal size, provide 6” thick moist sand or 

pea gravel pipe bed underneath and around sides of pipe, up to middle half of the pipe, 

including fittings. Fill unevenness with tamped sand backfill.  At each pipe joint, over-

excavate to relieve the bell or pipe joint of the pipe of loads and to ensure continuous 

bearing of the pipe barrel on the bearing surface. 

L. Cold Weather Protection: Protect excavation and trench bottoms against freezing when atmospheric 

temperature is less than 35°F. 

M. Backfilling and Filling: Place soil materials in layers to required subgrade elevations for each area 

classification listed below, using materials specified in Part 2 of this Section. 

1. Under pipes, use bedding materials in layers to 6 inches above top of the pipe. 

2. Under walks and pavements, use a combination of subbase materials and excavated or 

borrowed materials. 

3. Under building slabs, use subbase materials. 

4. Under piping and equipment, use bedding and subbase materials over rock bearing surface and 

for correction of unauthorized excavation. 

5. For piping less than 30 inches below surface of roadways, provide 4-inch-thick concrete 

protection slab.  After installation and testing of pipes, provide a 4-inch thick concrete 

protection top slab prior to backfilling and placement of roadway subbase.  Contractor shall 

coordinate with local AHJ as to requirements for colored concrete in this application. 
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6. Other areas, use excavated or borrowed materials where applicable. 

7. Backfill excavations as promptly as work permits, but not until completion of the following: 

a. Inspection, testing, approval, and locations of underground utilities have been recorded. 

b. Removal of concrete formwork. 

c. Removal of shoring and bracing, and backfilling of voids. 

d. Removal of trash and debris. 

8. Where gravel fill (drainage fill) is used as building fill material in lieu of natural soils, provide 

filter fabric material to line the trench to support the bedding fill material and subgrade materials 

to ensure that backfill materials will not segregate within the trench nor create voids and sags 

within the pipe trench. 

N. Placement and Compaction: Place bedding backfill materials in maximum layers of not more than 6 

inches loose depth for material compacted by hand-operated tampers.  Place subbase backfill 

materials in maximum layers of not more than 8 inches in loose depth for material compacted by 

heavy equipment, and not more than 4 inches in loose depth for material compacted by hand-

operated tampers. 

1. Use of pneumatic backhoe as compaction method is disallowed as an acceptable process for 

compaction of excavations or trenches. 

2. For vertical and/or diagonal pipe installations greater than ½” rise/lf, thoroughly support pipes 

from permanent concrete structures or undisturbed earth at no less than 10-foot intervals, while 

placing backfill materials, so that pipes are not deflected, crushed, broken, or otherwise damaged 

by the backfill placement or settlement. 

3. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture 

content. Compact each layer to required percentage of maximum dry density or relative dry 

density for each area classification specified below.  Do not place backfill or fill material on 

surfaces that are muddy, frozen, or contain frost or ice. 

4. Place backfill and/or drainage fill materials evenly adjacent to structures, piping, and equipment to 

required elevations. Coordinate with Architect and/or Civil Engineer backfill requirements prior to 

installation. Prevent displacement of pipes and equipment by carrying material uniformly around 

them to approximately same elevation in each layer or lift. 

5. Compaction: control soil compaction during construction, providing minimum percentage of 

density specified for each area classification indicated below: 

6. Percentage of maximum density requirements: Compact soil to not less than the following 

percentages of maximum density for soils which exhibit a well-defined moisture-density 

relationship (cohesive soils), determined in accordance with ASTM D 1557 or ASTM D 698 and 

not less than the following percentages of relative density, determined in accordance with ASTM 

D 4253, for soils which will not exhibit a well-defined moisture-density relationship (cohesionless 

soils). 

a. Areas Under Structures, Building Slabs and Steps, Pavements: Compact top 12 inches of 

subgrade and each layer of backfill or fill material to 95 percent maximum density for 

cohesive material listed, or 95 percent relative density for cohesionless material. 

b. Areas Under Walkways: Compact top 6 inches of subgrade and each layer of backfill or fill 

material to 95 percent maximum density for cohesive material, or 95 percent relative density 

for cohesionless material. 

c. Other Areas: Compact top 6 inches of subgrade and each layer of subbase backfill or fill 

material to 90 percent maximum density for cohesive soils, and 90 percent relative density 

for cohesionless soils. 

7. Moisture control: where subgrade or layer of soil material must be moisture conditioned before 

compaction, uniformly apply water. apply water in minimum quantity necessary to achieve 

required moisture content and to prevent water appearing on surface during, or subsequent to, 

compaction operations. 

O. Subsidence: Where subsidence occurs at mechanical installation excavations and trenches during the 

period 12 months after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or 

other finish), add backfill material, compact to specified conditions, and replace surface treatment.  

Restore appearance, quality, and condition of surface or finish to match adjacent areas. 

3.5 CUTTING AND PATCHING 

A. The Contractor shall do necessary cutting of walls, floors, ceilings and roofs. 

B. No structural member shall be cut without permission from Architect. 

C. Patch around openings to match adjacent construction. 

D. After the final waterproofing membrane has been installed, roofs may be cut only with written 

permission by the Architect. 
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3.6 CLEANING 

A. Dirt and refuse resulting from the performance of the work shall be removed from the premises as 

required to prevent accumulation.  The Mechanical Contractor shall cooperate in maintaining 

reasonably clean premises at all times. 

B. Immediately prior to the final inspection, the Mechanical Contractor shall clean material and 

equipment installed under the Mechanical Contract.  Dirt, dust, plaster, stains, and foreign matter 

shall be removed from surfaces including components internal to equipment.  Damaged finishes shall 

be touched-up and restored to their original condition. 

3.7 SUBSTANTIAL COMPLETION REVIEW 

A. Prior to requesting inspection for "CERTIFICATE OF SUBSTANTIAL COMPLETION", the Contractor 

shall complete the following items: 

1. Submit complete Operation and Maintenance Manuals. 

2. Submit complete Record Drawings. 

3. Perform special inspections.  Refer to Table 4 at the end of this section for a list of specification 

sections in Division 23 that contain special inspection requirements. 

4. Start-up testing of systems. 

5. Removal of temporary facilities from the site. 

6. Comply with requirements for Substantial Completion in the "General Conditions". 

B. The Contractor shall request in writing a review for Substantial Completion.  The Contractor shall 

give the Architect/Engineer at least seven (7) days notice prior to the review. 

C. The Contractor's written request shall state that the Contractor has complied with the requirements 

for Substantial Completion. 

D. Upon receipt of a request for review, the Architect/Engineer will either proceed with the review or 

advise the Contractor of unfulfilled requirements. 

E. If the Contractor requests a site visit for Substantial Completion review prior to completing the above 

mentioned items, He shall reimburse the Architect/Engineer for time and expenses incurred for the 

visit. 

F. Upon completion of the review, the Architect/Engineer will prepare a "final list" of outstanding items 

to be completed or corrected for final acceptance. 

G. Omissions on the "final list" shall not relieve the Contractor from the requirements of the Contract 

Documents. 

H. Prior to requesting a final review, the Contractor shall submit a copy of the final list of items to be 

completed or corrected.  He shall state in writing that each item has been completed, resolved for 

acceptance or the reason it has not been completed. 

 

END OF SECTION 230010  
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TABLE 1:  MECHANICAL SPECIFICATION SHOP DRAWING SUBMITTAL REQUIREMENTS 

 
SPECIFICATION NUMBER/TITLE      CODE DESIGNATION 
 
230010 General Mechanical Requirements     NONE 
230015 Electrical Coordination for Mechanical Equipment   NONE 
230500 Common Work Results for HVAC     A, B, G, N 
230519 Meters and Gauges for HVAC Piping     B, H 
230529 Hangers and Supports for HVAC Piping and Equipment  B, F, G, H 
230550 Vibration Isolation for HVAC Piping and Equipment   A, B, C, F, I 
230593 Testing, Adjusting And Balancing For HVAC    H, J 
230700 HVAC Insulation       B, L 
231113 Facility Fuel Oil Piping      A, B, C, E, F, G, K 
233113 Metal Ducts       A, B, D, G 
233300 Air Duct Accessories      A, B, F, Q 
233423 HVAC Power Ventilators      A, B, C, F 
233713 Diffusers, Registers, and Grilles     A, B, C, F, M, N, Q 
 
 
 
CODED LEGEND 

 

A Shop Drawings 

B Product Data 

C Performance Data, Capacities, Curves and Certificates 

D Coordination Drawings 

E Wiring Diagrams 

F Installation Instructions 

G Welder’s Certificates 

H Certificates 

I Calculations 

J Test Reports 

K Special Warranties 

L Material Samples 

M Color Samples 

N Schedules 

O Equipment List 

P Material List 

Q Recommended Spare Parts List 
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TABLE 2:  SPARE PARTS REQUIREMENTS FOR MECHANICAL EQUIPMENT 

 

Section Number                                  Received/Date/Initial 

 

 
233423 HVAC Power Ventilators     _____________________ 
 
 
 
 

 

 

 

  ________________________________________ 

  Owner’s Signature 
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TABLE 3: SPECIAL WARRANTY REQUIREMENTS FOR MECHANICAL EQUIPMENT 

 

Section Number                        Received/Date/Initial 

 

 
231113  Facility Fuel Oil Piping     _____________________ 
 

 

 

 

 

 

 

 

  



 

HPD 62 Riesner – Generator RelocationGENERAL MECHANICAL REQUIREMENTS 1150000802 

Houston, TX 230010-14 April 13, 2012 

 

 

TABLE 4: SPECIAL INSPECTION REQUIREMENTS FOR MECHANICAL EQUIPMENT 

 

Section Number        Completed/Date/Initial 

 

 
230550  Vibration Isolation for HVAC Piping and Equipment ____________________ 
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TABLE 5:  MECHANICAL SPECIFICATION OPERATION AND MAINTENANCE SUBMITTAL REQUIREMENTS 

 
SPECIFICATION NUMBER/TITLE      CODE DESIGNATION 
 
230519 Meters and Gauges for HVAC Piping     B, G, I 
230529 Hangers and Supports for HVAC Piping and Equipment  B 
230550 Vibration Isolation for HVAC Piping and Equipment   A, B, C 
230593 Testing, Adjusting and Balancing for HVAC    F 
230700 HVAC Insulation       B 
231113 Facility Fuel Oil Piping      A, B, C, D, G, I 
233113 Metal Ducts       A, B 
233300 Air Duct Accessories      B, H 
233423 HVAC Power Ventilators      B, C, G, I 
233713 Diffusers, Registers and Grilles     C, H 
 
 
CODED LEGEND 

 

A As-Built Drawings 

B Product Data 

C Performance Data, Capacities, Curves and Certificates  

D Wiring Diagrams 

E Operating Instructions 

F Test Reports 

G Warranties 

H Recommended Spare Parts List 

I Service and Maintenance Instructions 
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AGREEMENT FOR TRANSFER OF INFORMATION 

MACHINE-READABLE FORMAT  

 

PROJECT NAME:  _____________________________________________________________________________________ 

 

PROJECT NO/PHASE: __________________________     Made this day, ______________________________________ 

 

By and Between Henderson Engineers, Inc., Lenexa, Kansas (hereinafter referred to as ENGINEER) and  

_________________________________________________________________(hereinafter referred to as RECIPIENT). 

 

 The enclosed electronic media are provided pursuant to your request for the purpose of production of shop drawings 

or record drawings.  In using it, modifying it, or accessing information from it, you are responsible for confirmation, accuracy, 

and checking of the data from the media.  ENGINEER hereby disclaims any and all responsibility from any results obtained in 

use of this electronic media and does not guarantee any accuracy of the information. 

 

 RECIPIENT agrees that it shall not use the information provided by ENGINEER for any purpose other than that 

described above without the express written consent of ENGINEER.  RECIPIENT also hereby acknowledges that the data 

delivered by ENGINEER is for use by RECIPIENT only, and is not to be released to any other party without the written consent of 

the ENGINEER and does not transfer ownership of the instruments of professional service. 

 

 RECIPIENT understands that the automated conversion of information and data from the system and format used by 

ENGINEER to an alternate system or format cannot be accomplished without the possibility of introduction of inexactitudes, 

anomalies, and errors.  In the event project documentation provided to RECIPIENT in machine readable form is so converted, 

RECIPIENT agrees to assume all risk associated therewith, and to the fullest extent permitted by law, to hold harmless and 

indemnify ENGINEER from and against all claims, liabilities, losses, damages, and costs, including but not limited to attorney’s 

fees, arising therefrom or in connection therewith. 

 

 RECIPIENT recognizes that changes or modifications to ENGINEER’S instruments of professional service introduced by 

anyone other than ENGINEER may result in adverse consequences that ENGINEER can neither predict nor control.  Therefore, 

and in consideration of ENGINEER’S agreement to deliver its instruments of professional service in machine readable format, 

RECIPIENT agrees, to the fullest extent permitted by law to hold harmless and indemnify ENGINEER from and against all claim, 

liabilities, losses, damages, and costs, including misuse or reuse by others of the machine readable information and data 

provided by ENGINEER under this Agreement.  The foregoing indemnification applies, without limitation, to any use of the 

project documentation on another project, for additions to this project, or for completion of this project by others; ENGINEER 

may authorize excepting only such use in writing. 

 

 Send a check for shipping and handling costs in the amount of $200 for an electronic drawing set up to 12 sheets plus 

$15 per sheet in excess of 12 sheets payable to Henderson Engineers, Inc. along with completed and signed agreement and 

Architect’s written authorization to receive electronic media.  Be sure to indicate below the desired shipping method, format 

type and media type. 

 

Sheet numbers requested:________________________________________________________________________________ 

1-12 sheets @ $200 + ___________ sheet(s) @ $15 each = $________total due to Henderson Engineers, Inc.   

Signature       Signature 

HENDERSON ENGINEERS, INC. RECIPIENT 

  

    

 

Date  Date   

 

Shipping Method Format Media 

 E-Mail  AutoCAD 2000/2002  CD-ROM 

 First Class Mail  AutoCAD 2004/2005  DVD 

 FedEx Overnight (No P.O.Boxes)  DXF  

Shipping or E-Mail Address: 

 

 

Phone:  
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SECTION 230015 

ELECTRICAL COORDINATION FOR MECHANICAL EQUIPMENT 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY  

A. This Section specifies the basic requirements for electrical components which are an integral part of 

packaged mechanical equipment.  These components include, but are not limited to factory furnished 

motors, starters, and disconnect switches furnished as an integral part of packaged mechanical 

equipment.  

B. Specific electrical requirements (i.e. horsepower and electrical characteristics) for mechanical 

equipment are scheduled on the Drawings.  

C. System shall be complete and operational with power and control wiring provided to meet the design 

intent shown on the drawings and specified within the specification sections. 

1.2 SUBMITTALS 

A. No separate submittal is required.  Submit product data for motors, starters, and other electrical 

components with submittal data required for the equipment for which it serves, as required by the 

individual equipment specification Sections.  

1.3 QUALITY ASSURANCE 

A. Electrical components and materials shall be UL labeled.  

B. All electrical equipment provided and the wiring and installation of electrical equipment shall be in 

accordance with the requirements of this Section and Division 26. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 GENERAL 

A. The Contractors shall provide all motors, starters, disconnects, wire, conduit, etc. as specified in the 

Construction Documents.  If, however, the Division 23 Contractor furnishes a piece of equipment 

requiring a different motor, starter, disconnect, wire size, etc. than what is shown and/or intended 

on the Construction Documents, this Contractor shall coordinate the requirements with any other 

Contractor and shall be responsible for any additional cost incurred by any other Contractor that is 

associated with installing the different equipment and related accessories for proper working 

condition. 

B. Refer to Division 26, "COMMON WORK RESULTS FOR ELECTRICAL” for specification of motor 

connections. 

C. Refer to Division 26, "ENCLOSED CONTROLLERS" for specification of motor starters. 

D. Refer to Division 26, "ENCLOSED SWITCHES AND CIRCUIT BREAKERS" for specification of 

disconnect switches and enclosed circuit breakers. 

PART 3 - EXECUTION   

3.1 CONTRACTOR COORDINATION 

A. Unless otherwise indicated, all motors, equipment, controls, etc. shall be furnished, set in place and 

wired in accordance with Table 1.  Any items not listed but shown on the drawings shall be 

considered part of the Contract Documents and brought to the attention of the Architect.   

B. The General Contractor is the central authority governing the total responsibility of all trade 

contractors.  Therefore, deviations and clarifications of this schedule are permitted provided the 

General Contractor assumes responsibility to coordinate the trade contractors different than as 

indicated herein.  If deviations or clarifications to this schedule are implemented, submit a record 

copy to the Engineer. 
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TABLE 1:  ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT 

 

ITEM FURN SET POWER CONTROL 

 BY BY WIRING WIRING 

Equipment motors DIV23m DIV23m DIV26 --- 

Factory furnished motor starters, DIV23m DIV23m DIV26 DIV23t 

contactors and disconnects 

Control relays and transformers DIV23t DIV23t DIV26 DIV23t 

Thermostats (low voltage) DIV23t DIV23t --- DIV23t 

Thermostats (line voltage) DIV23m DIV23m DIV26 --- 

Time switches (for mechanical equipment) DIV23t DIV23t DIV26 DIV23t 

Interlocks between generators --- --- --- DIV23m 

and exhaust fans 

 

DIV23m = Mechanical Contractor  DIV23t = Temperature Controls Sub-Contractor 

DIV26 = Electrical Contractor 

DIV28 = Electronic Safety and Security 

 

 

END OF SECTION 230015 
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SECTION 230500 

COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes limited scope general construction materials and methods for application with 

mechanical installations as follows: 

1. Mechanical equipment nameplate data. 

2. Sleeves for mechanical penetrations. 

3. Miscellaneous metals for support of mechanical materials and equipment. 

4. Wood grounds, nailers, blocking, fasteners, and anchorage for support of mechanical materials 

and equipment. 

5. Joint sealers for sealing around mechanical materials and equipment. 

B. Related Sections:  The following sections contain requirements that relate to this Section: 

1. Division 7 Section “Penetration Firestopping” for material and methods for firestopping systems. 

1.2 SUBMITTALS 

A. General: Submit the following in accordance with Division 1 and Division 23 Section General 

Mechanical Requirements. 

1. Product data for the following products: 

a. Joint sealers. 

b. Through and membrane-penetration firestopping systems. 

2. Shop drawings detailing fabrication and installation for metal fabrications, and wood supports 

and anchorage for mechanical materials and equipment. 

3. Welder certificates, signed by Contractor, certifying that welders comply with requirements 

specified under "Quality Assurance" article of this Section. 

4. Schedules indicating proposed methods and sequence of operations for selective demolition 

prior to commencement of Work.  Include coordination for shut-off of utility services and details 

for dust and noise control. 

a. Coordinate sequencing with construction phasing and Owner occupancy specified in 

Division 1 Section "Summary of Work." 

5. Through and Membrane Penetration Firestopping Systems Product Schedule:  Provide UL listing, 

location, wall or floor rating and installation drawing for each penetration fire stop system. 

a. Where Project conditions require modification to a qualified testing and inspecting 

agency's illustration for a particular penetration firestopping condition, submit illustration, 

with modifications marked, approved by penetration firestopping manufacturer's fire-

protection engineer as an engineering judgment or equivalent fire-resistance-rated 

assembly. 

1.3 QUALITY ASSURANCE 

A. Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural Welding 

Code - Steel." 

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes 

involved and, if pertinent, has undergone recertification. 

B. Fire-Resistance Ratings: Where a fire-resistance classification is indicated, provide access door 

assembly with panel door, frame, hinge, and latch from manufacturer listed in the UL "Building 

Materials Directory" for rating shown. 

1. Provide UL Label on each fire-rated access door. 

C. Through and Membrane Penetration Firestopping Systems Installer Qualifications:  A firm experienced 

in installing penetration firestopping systems similar in material, design, and extent to that indicated 

for this Project, whose work has resulted in construction with a record of successful performance.  

Qualifications include having the necessary experience, staff, and training to install manufacturer's 

products per specified requirements.  Manufacturer's willingness to sell its penetration firestopping 

system products to Contractor or to Installer engaged by Contractor does not in itself confer 

qualification on buyer. 
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PART 2 - PRODUCTS AND MATERIALS 

2.1 ACCESS TO EQUIPMENT 

A. All control devices, specialties, valves, dampers, etc. shall be located so as to provide easy access 

for operation, service inspection and maintenance. 

2.2 MECHANICAL EQUIPMENT NAMEPLATE DATA 

A. For each piece of power operated mechanical equipment, provide a permanent operational data 

nameplate indicating manufacturer, product name, model number, serial number, capacity, operating 

and power characteristics, labels of tested compliance's, and similar essential data.  Locate 

nameplates in an accessible location. 

2.3 PENETRATIONS 

A. Sleeves: 

1. Steel Sleeves: Schedule 40 galvanized, welded steel pipe, ASTM A-53 grade A or 12 gauge 

(0.1084 inches) welded galvanized steel formed to a true circle concentric to the pipe. 

2. Sheet-Metal Sleeves:  10 gauge (0.1382 inches), galvanized steel, round tube closed with 

welded longitudinal joint. 

B. Frames for rectangular openings attached to forms and of a maximum dimension established by the 

Architect.  For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 

16 inches, provide 18 gauge (0.052 inches) welded galvanized steel.  For sleeve cross-section 

rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides equal to, or greater 

than, 16 inches, provide 10 gauge (0.1382 inches) welded galvanized steel.  Notify the General 

Contractor or Architect before installing any box openings not shown on the Architectural or 

Structural Drawings. 

2.4 MISCELLANEOUS METALS 

A. Steel plates, shapes, bars, and bar grating: ASTM A 36. 

B. Cold-Formed Steel Tubing: ASTM A 500. 

C. Hot-Rolled Steel Tubing: ASTM A 501. 

D. Steel Pipe: ASTM A 53, Schedule 40, welded. 

E. Fasteners: Zinc-coated, type, grade, and class as required. 

2.5 MISCELLANEOUS LUMBER 

A. Framing Materials: Standard Grade, light-framing-size lumber of any species.  Number 3 Common or 

Standard Grade boards complying with WCLIB or AWPA rules, or Number 3 boards complying with 

SPIB rules.  Lumber shall be preservative treated in accordance with AWPB LP-2, and kiln dried to a 

moisture content of not more than 19 percent. 

B. Construction Panels: Plywood panels; APA C-D PLUGGED INT, with exterior glue; thickness as 

indicated, or if not indicated, not less that 15/32 inches. 

2.6 JOINT SEALERS 

A. General: Joint sealers, joint fillers, and other related materials compatible with each other and with 

joint substrates under conditions of service and application. 

B. Colors: As selected by the Architect from manufacturer's standard colors. 

C. Elastomeric Joint Sealers: Provide the following types: 

1. One-part, nonacid-curing, silicone sealant complying with ASTM C 920, Type S, Grade NS, 

Class 25, for uses in non-traffic areas for masonry, glass, aluminum, and other substrates 

recommended by the sealant manufacture.  Provide one of the following: 

a. "Dow Corning 790," Dow Corning Corp. 

b. "Silglaze II SCS 2801," General Electric Co. 

c. "Silpruf SCS 2000," General Electric Co. 

d. "864," Pecora Corp. 

e. "Rhodia 5C," Rhone-Poulenc, Inc. 

f. "Spectrem 1," Tremco, Inc. 
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g. "Spectrem 2," Tremco, Inc. 

h. "Dow Corning 795," Dow Corning Corp. 

i. "Rhodia 7B," Rhone-Poulenc, Inc. 

j. "Rhodia 7S," Rhone-Poulenc, Inc. 

k. "Omniseal," Sonneborn Building Products Div. 

2. One-part, mildew-resistant, silicone sealant complying with ASTM C 920, Type S, Grade NS, 

Class 25, for uses in non-traffic areas for glass, aluminum, and nonporous joint substrates; 

formulated with fungicide; intended for sealing interior joints with nonporous substrates; and 

subject to in-service exposure to conditions of high humidity and temperature extremes.  

Provide one of the following: 

1) "Dow Corning 786," Dow Corning Corp. 

2) "Sanitary 1700," General Electric Co. 

3) "898 Silicone Sanitary Sealant," Pecora Corp. 

4) "OmniPlus," Sonneborn Building Products Div. 

D. Acrylic-Emulsion Sealants: One-part, nonsag, mildew-resistant, paintable complying with ASTM C 

834 recommended for exposed applications on interior and protected exterior locations involving joint 

movement of not more than plus or minus 5 percent.  Provide one of the following: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. "Chem-Calk 600," Bostik Construction Products Div. 

b. "AC-20," Pecora Corp. 

c. "Sonolac," Sonneborn Building Products Div. 

a. "Tremflex 834," Tremco, Inc. 

b. “CP 506”, Hilti, Inc. 

c. “CP 572”, spray application, Hilti, Inc. 

PART 3 - EXECUTION 

3.1 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and elevation 

to support and anchor mechanical materials and equipment. 

B. Field Welding: Comply with AWS "Structural Welding Code." 

3.2 ERECTION OF WOOD SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, alignment, 

and elevation to support and anchor mechanical materials and equipment. 

B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view or 

will receive finish materials.  Make tight connections between members.  Install fasteners without 

splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.3 PREPARATION FOR JOINT SEALERS 

A. Surface Cleaning for Joint Sealers: Clean surfaces of joints immediately before applying joint sealers 

to comply with recommendations of joint sealer manufacturer. 

B. Apply joint sealer primer to substrates as recommended by joint sealer manufacturer.  Protect 

adjacent areas from spillage and migration of primers, using masking tape.  Remove tape immediately 

after tooling without disturbing joint seal. 

3.4 APPLICATION OF JOINT SEALERS 

A. General: Comply with joint sealer manufacturers' printed application instructions applicable to 

products and applications indicated, except where more stringent requirements apply. 

1. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants. 

2. Comply with recommendations of ASTM C 790 for use of acrylic-emulsion joint sealants. 

B. Tooling: Immediately after sealant application and prior to time shinning or curing begins, tool 

sealants to form smooth, uniform beads; to eliminate air pockets; and to ensure contact and 

adhesion of sealant with sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do 

not use tooling agents that discolor sealants or adjacent surfaces or are not approved by sealant 
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manufacturer. 

3.5 PENETRATIONS: 

A. Construction in Existing Facilities: 

1. Saw cut or core drill existing walls and slabs to install sleeves and sleeve seals in existing 

facilities.  Do not cut or drill any walls or slabs without first coordinating with, and receiving 

approval from, the Architect, Owner, or both.  Seal sleeves and sleeve seals into concrete walls 

or slabs with a waterproof non-shrink grout acceptable to the Architect. 

B. Provide sleeves and/or box frames for openings in all concrete and masonry construction and fire or 

smoke partitions, for all mechanical work that passes through such construction; Coordinate with 

other trades and Divisions to dimension and lay out all such openings. 

C. The General Contractor will provide only those openings specifically indicated on the Architectural or 

Structural Drawings as being provided under the General Contractor's work.  

D. The cutting of new or existing construction shall not be permitted except by written approval of the 

Architect. 

E. Floor sleeves shall be fitted with means for attachment to forms and shall be of length to extend at 

least two inches above the floor level. 

F. All sleeves shall be of ample size to allow for movement of conduit, duct or pipe and insulation 

through the sleeves without damage to the insulation. 

G. Cut sleeves to length for mounting flush with both surfaces of walls. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry. 

I. Seal space outside of sleeves with approved joint compound for penetrations of gypsum board 

assemblies. 

J. All openings sleeved through underground exterior walls shall be sealed with mechanical sleeve seals 

as specified in Division 23 Section “Basic Piping Materials and Methods”. 

 

 

END OF SECTION 230500 
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SECTION 230519 

METERS AND GAUGES FOR HVAC PIPING 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes the following types of meters and gauges: 

1. Pressure gauges and fittings. 

1.2 SUBMITTALS 

A. General:  Submit the following in accordance with conditions of Contract and Division 1 

Specification Sections. 

1. Product data for each type of meter and gauge.  Include scale range, ratings, and calibrated 

performance curves, certified where indicated.  Submit meter and gauge schedule showing 

manufacturer's figure number, scale range, location, and accessories for each meter and gauge. 

2. Product certificates signed by manufacturers of meters and gauges certifying accuracy under 

specified operating conditions and products' compliance with specified requirements. 

3. Maintenance data for each type of meter and gauge for inclusion in Operating and Maintenance 

Manuals specified in Division 1 and Division 23 Section "General Mechanical Requirements." 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Pressure and Vacuum Gauges: 

a. Ametek, U.S. Gauge Div. 

b. Ashcroft Dresser Industries Instrument Div. 

c. Ernst Gage Co. 

d. H. O. Trerice Co. 

e. Marsh Instrument Co., Unit of General Signal. 

f. Marshalltown Instruments, Inc. 

g. Miljoco Corporation 

h. Weiss Instruments, Inc. 

i. Weksler Instruments Corp. 

j. WIKA Instruments Corp. 

k. Winters Instruments 

2. Pressure Gauge Accessories:  Same as for pressure gauges. 

2.2 PRESSURE GAUGES 

A. Type:  General use, ASME B40.1, Grade A, phosphor bronze bourdon-tube type, bottom connection. 

B. Case:  Cast aluminum or stainless steel case, glass lens, 4-1/2-inches diameter. 

C. Connector:  Brass, 1/4-inch NPS. 

D. Scale:  White coated aluminum, with permanently etched markings. 

E. Accuracy:  Plus or minus 1 percent of range span. 

F. Range:  Conform to the following: 

1. Vacuum:  30 inches Hg to 15 psi. 

2. All fluids:  2 times operating pressure. 

G. Liquid-Filled:  Provide liquid filled gauges where specified in Part 3 of this section. 

2.3 PRESSURE GAUGE ACCESSORIES 

A. Syphon:  1/4-inch NPS straight coil constructed of brass tubing with threads on each end. 

B. Snubber:  1/4-inch NPS brass bushing with corrosion-resistant porous metal disc.  Disc material shall 

be suitable for fluid served and rated pressure. 
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PART 3 - EXECUTION 

3.1 INSTALLATION OF PRESSURE GAUGES 

A. Install in the following locations, and elsewhere as indicated: 

1. Provide liquid-filled gauge at suction and discharge of each generator. 

B. Pressure Gauge Needle Valves:  Install in piping tee with snubber.   

 

 

 

END OF SECTION 230519 
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SECTION 230529 

HANGERS & SUPPORTS FOR HVAC PIPING & EQUIPMENT 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Horizontal-piping hangers and supports 

2. Vertical-piping clamps 

3. Hanger-rod attachments 

4. Building attachments 

5. Saddles and shields 

6. Spring hangers and supports 

7. Miscellaneous materials 

8. Equipment supports 

9. Pre-engineered support strut systems 

B. Related Sections:  The following sections contain requirements that relate to this Section: 

1. Division 23 Section "HVAC Insulation," for high density insulation for protecting insulation 

vapor barrier and materials and methods for piping hanger installations. 

1.2 DEFINITIONS 

A. Terminology used in this Section is defined in MSS SP-90. 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with conditions of contract and Division 1 specification 

Sections. 

1. Product data, including installation instructions for each type of support and anchor.  Submit 

pipe hanger and support schedule showing Manufacturer's figure number, size, location, and 

features for each required pipe hanger and support. 

2. Product certificates signed by the manufacturer of hangers and supports certifying that their 

products meet the specified requirements. 

3. Welder certificates signed by Contractor certifying that welders comply with requirements 

specified under "Quality Assurance" Article. 

4. Assembly-type shop drawings for each type of support and anchor, indicating dimensions, 

weights, required clearances, and methods of assembly of components. 

5. Maintenance data for supports and anchors for inclusion in Operating and Maintenance Data 

specified in Division 1 and Division 23 Section "General Mechanical Requirements." 

1.4 QUALITY ASSURANCE 

A. Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural Welding 

Code - Steel." 

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes 

involved and, if pertinent, has undergone recertification. 

B. Qualify welding processes and welding operators in accordance with ASME "Boiler and Pressure 

Vessel Code," Section IX, "Welding and Brazing Qualifications." 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. Hangers and Supports 

1. Anvil International 

2. B-Line 

3. Halfen-DEHA 

4. Hilti 

5. ERICO\Michigan Hanger Co. 

6. National Pipe Hanger Corporation 

7. Power-Strut. 
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8. Unistrut 

B. Expansion Anchors 

1. Hilti 

2. Phillips 

3. Power Fasteners 

4. Rawl 

2.2 SUPPORT MATERIALS 

A. Hangers and support components shall be factory fabricated of materials, design, and manufacturer 

complying with MSS SP-58. 

1. Components shall have galvanized coatings where installed for piping and equipment that will 

not have factory applied or field-applied finish. 

2. Pipe attachments shall be copper-plated or have nonmetallic coating for electrolytic protection 

where attachments are in direct contact with copper tubing. 

3. Components as listed below shall be made of 304 stainless steel where indicated. 

B. Pipe Covering Protection Saddles: Sheet metal construction, meeting MSS SP-58 Type 39A or B, 

100-psi average compressive strength, waterproofed calcium silicate, encased with a sheet metal 

shield and center rib for pipes 12” and larger.  Pipe covering protection saddles shall cover 

approximately one sixth of the circumference of the pipe and shall be 12” long. 

C. Pre-engineered Support Strut Systems:  Minimum 14 gauge galvanized steel with factory-punched 

attachment holes.  Two piece straps shall be captivated at the shoulder when attachment nut is 

tightened and designed for use with strut system.  Long or short pipe rollers designed for use with 

strut system, where indicated, shall attach to the channel with brackets and nuts.  Provide plastic 

galvanic isolators for connecting bare copper pipe for use with pre-engineered support strut system 

where indicated.  All nuts, brackets and clamps shall have the same finish as the channels. 

D. Expansion Anchors:  Self drilling, drilled flush or shell type. 

2.3 MISCELLANEOUS MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36. 

B. Cement Grout:  Portland cement (ASTM C 150, Type I or Type III) and clean uniformly graded, 

natural sand (ASTM C 404, Size No. 2).  Mix ratio shall be 1.0 part cement to 3.0 parts sand, by 

volume, with minimum amount of water required for placement and hydration. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF HANGERS AND SUPPORTS 

A. General:  Install hangers, supports, clamps and attachments to support piping properly from building 

structure; do not attach to ceilings, equipment, ductwork, conduit and other non-structural elements 

such as floor and roof decking. 

B. Hangers, supports, clamps and attachments shall comply with MSS SP-58.  Arrange for grouping of 

parallel runs of horizontal piping supported together on field-fabricated, heavy-duty trapeze hangers 

where possible.  Install supports with maximum spacing specified within Division 23 piping sections. 

 Where piping of various sizes is supported together by trapeze hangers, space hangers for smallest 

pipe size or install intermediate supports for smaller diameter pipe as specified above for individual 

pipe hangers. 

C. Install building attachments within concrete or to structural steel.  Space attachments within 

maximum piping span length specified in Division 23 piping sections.  Install additional attachments 

at concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes 

in direction of piping as specified in Division 23 piping sections.  .  Install concrete inserts before 

concrete is placed; fasten insert to forms.  Where concrete with compressive strength less than 

2,500 psi is indicated, install reinforcing bars through openings at top of inserts. 

D. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 

accessories.  Provide two nuts on threaded supports to securely fasten the support. 

E. Field-Fabricated, Heavy-Duty Steel Trapezes:  Fabricate from steel shapes selected for loads required; 

weld steel in accordance with AWS D-1.1. 
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F. Install appropriate types of hangers and supports to allow controlled movement of piping systems, to 

permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 

expansion loops, expansion bends and similar units. 

G. Load Distribution:  Install hangers and supports so that piping live and dead loading and stresses 

from movement will not be transmitted to connected equipment. 

H. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes, and so that maximum 

pipe deflections allowed by ASME B31.9 Building Services Piping Code is not exceeded. 

I. Expansion Anchors:  Use in existing concrete, masonry or in pre-cast concrete construction. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural steel supports to suspend equipment from structure above or support equipment 

from floor. 

B. Grouting:  Place grout under supports for piping and equipment. 

3.3 METAL FABRICATION 

A. Cut, drill, and fit miscellaneous metal fabrications for pipe anchors and equipment supports.  Install 

and align fabricated anchors in indicated locations. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop 

welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 for procedures of manual shielded metal-arc welding, 

appearance and quality of welds made, methods used in correcting welding work, and the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so that no roughness shows after finishing, and so that 

contours welded surfaces to match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustment:  Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Touch-Up Painting:  Immediately after erection of anchors and supports, clean field welds and 

abraded areas of shop paint and paint exposed areas with same material as used for shop painting to 

comply with SSPC-PA-1 requirements for touch-up of field-painted surfaces. 

1. Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

C. For galvanized surfaces clean welds, bolted connections and abraded areas and apply galvanizing 

repair paint to comply with ASTM A 780. 

 

 

END OF SECTION 230529 



 

 

 

HPD 62 Riesner – Generator RelocationVIBRATION ISOLATION FOR HVAC PIPING AND EQUIPMENT1150000802 

Houston, TX 230550-1 April 13, 2012 

 

SECTION 230550 

VIBRATION ISOLATION FOR HVAC PIPING & EQUIPMENT 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. It is the intent of this specification to provide vibration isolation supports for HVAC piping and 

equipment as scheduled at the end of this Section. 

B. This work shall include all materials and labor required for the installation of the vibration isolation 

devices. 

C. Vibration isolators shall be selected by the weight distribution to produce reasonably uniform 

deflection.  Deflections shall be as noted on the equipment schedule included at the end of this 

Section. 

D. All vibration isolation equipment shall be furnished by one manufacturer unless specifically approved 

otherwise in writing by the Engineer. 

E. All vibration isolation devices shall be treated for corrosion resistance using galvanization for exterior 

applications and painting for interior applications. 

1.2 WORK INCLUDED 

A. Provide complete vibration isolation systems as shown or specified and in accordance with the 

requirements of the Contract Documents.  System shall be complete with: 

1. Foundations, vibration isolation, and supports for rigidly supported equipment. 

2. Vibration isolation for piping. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Consult all other Section to determine the extent of work specified elsewhere but related to this 

Section.  This work shall be properly coordinated to produce an installation satisfactory to the 

Owner.  This work includes, but is not limited to the following: 

1. Piping 

2. Ductwork 

3. Generator Equipment 

4. Concrete Housekeeping Pads 

1.4 CONTRACTOR'S RESPONSIBILITY 

A. The Contractor shall be responsible for verifying the completeness of the isolation installation and the 

overall suitability of the equipment to meet the intent of this specification.  Any additional equipment 

needed to meet the intent of this specification, even if not specifically mentioned herein or in the 

Contract Documents, shall be supplied by the Contractor without claim for additional payment. 

B. Performance or waiving of inspection, testing or surveillance for any portion of the Work shall not 

relieve the Contractor of the responsibility to conform strictly with the Contract Documents.  The 

Contractor shall not construe performance or waiving of inspection, testing or surveillance by the 

Owner or Architects to relieve the Contractor from total responsibility to perform in strict accordance 

with the Contract Documents. 

1.5 MANUFACTURER'S RESPONSIBILITIES 

A. Manufacturer of vibration isolation equipment shall have the following responsibilities: 

1. Determine vibration isolation for all equipment and systems in accordance with the local 

governing code. 

2. Provide piping and equipment isolation systems as scheduled or specified. 

3. Guarantee specified isolation system deflection. 

4. Provide installation instructions, drawings and field supervision to assure proper installation and 

performance. 

5. The vibration isolation systems shall be guaranteed to have deflection indicated on the schedule 

on the drawings.  Mounting sizes shall be determined by the mounting manufacturer, and the 

sizes shall be installed in accordance with the manufacturer's instructions. 

6. The vibration isolator vendor shall ensure that all equipment to be isolated has sufficient support 
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structure to distribute equipment loads onto isolators.  Where additional support structure is 

required, this shall be provided by vibration isolator vendor. 

1.6 SUBMITTALS 

A. Submittal data shall show type, size, and deflection of each isolator proposed.  Include clearly 

outlined procedures for installing and adjusting the isolators.  

B. Submit a vibration isolation system schedule indicating the following: 

1. Manufacturer, type, model number, size 

2. Height when uncompressed and static deflection of each isolation element  

3. Spring constant of each isolation element  

4. Estimated imposed load on each isolation element  

5. Spring o.d., free operating, and solid heights 

6. Design of supplementary bases. 

7. Layout of isolator mounts, and other elements shown on an outline of the isolated equipment, 

including complete details of attachment to load-bearing structure or supplementary framing. 

8. Piping isolators shown and identified on piping layout drawings. 

9. All concrete foundations and supports (and required reinforcing and forms) will be furnished and 

installed by another trade.  However, this trade shall furnish shop drawings showing adequate 

concrete reinforcing steel details and templates for all concrete foundations and supports, and 

all required hanger bolts and other appurtenances necessary for the proper installation of his 

equipment.  Although another trade will complete all concrete work, all such work shall be 

shown in detail on the shop drawings, prepared by this trade which drawings shall be submitted 

showing the complete details of all foundations including necessary concrete and steel work, 

vibration isolation devices, etc. 

1.7 QUALITY ASSURANCE 

A. It is the objective of this Specification to provide for the control of vibration due to the operation of 

machinery or equipment, and/or due to interconnected piping, ductwork or conduit.   

B. The installation of all vibration isolation systems shall be under the supervision of the manufacturer's 

representative. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. All vibration isolation equipment and materials shall be provided by a single manufacturer.  The 

following manufacturers are approved provided systems are in compliance with the specified design 

and performance requirements: 

1. Amber Booth. 

2. Caldyn, California Dynamics Corp. 

3. Kinetics Noise Control. 

4. Mason Industries, Inc. 

5. Vibration Eliminator Co., Inc. 

6. Vibration Mounting and Controls. 

7. Vibro-Acoustics 

2.2 GENERAL 

A. All equipment provided for vibration isolation shall be new and manufactured specifically for the 

purpose intended. 

2.3 VIBRATION ISOLATORS 

A. GENERAL 

1. The static deflection of isolators shall be as given in the equipment schedule and specified 

below.  The isolator schedule shall take precedence. 

2. Vibration isolator sizes and layout shall be determined by the vibration isolator supplier. 

3. All vibration isolators shall have either known undeflected heights or calibration markings so that, 

after adjustment, the amount of deflection can be verified, thus determining that the load is within 

the proper range of the device and that the correct degree of vibration isolation is being provided 

according to the design. 
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4. All isolators shall operate in the linear portion of their load versus deflection curve.  Load versus 

deflection curves shall be furnished by the manufacturer, and must be linear over a deflection 

range of not less than 50% above the design deflection. 

5. The theoretical vertical natural frequency for each support point, based upon load per isolator and 

isolator stiffness, shall not differ from the design objectives for the equipment as a whole by more 

than ±10%. 

6. All neoprene mountings shall have a Shore hardness of 30 to 60 ±5, or as specified herein, after 

minimum aging of 20 days or corresponding over-aging. 

7. Housed or caged spring isolators are not acceptable. 

8. Where steel spring isolation systems are described in the specifications, the mounting assemblies 

shall utilize bare springs with the spring diameter not less than 0.8 of the loaded operating height 

of the spring.  Each spring isolator shall be designed and installed so that the ends of the spring 

remain parallel during and after the spring installation.  All isolators shall operate in the linear 

portion of their load versus deflection curve and have 50% excess capacity without becoming coil 

bound. 

9. All mounting systems exposed to weather and other corrosive environments shall be protected 

with factory corrosion resistance.  All metal parts of mountings (except springs and hardware) 

shall be hot dip galvanized.  Springs shall be cadmium plated and neoprene coated.  Nuts and 

bolts shall be cadmium plated. 

B. ISOLATOR TYPE SPNM 

1. Type SPNM (Spring and Neoprene Mounts) shall have a free-standing and laterally stable steel 

spring without any housing.  Springs shall be designed so that the ratio of the horizontal to 

vertical spring constant is between one and two.  The spring diameter shall be not less than 

80% of the compressed height of the spring at rated load.  Loaded springs shall have a 

minimum additional travel to solid equal to 50% of the specified static deflection.   

2. Unless otherwise specified, the minimum static deflection of SPNM isolators for equipment 

mounted on grade slabs shall be 1 inch, and the minimum static deflection for equipment 

mounted above grade level shall be 2 inches. 

3. Two Type WP isolation pads sandwiching a 16 gauge stainless or galvanized steel separator 

plate shall be bonded to the isolator baseplate. 

4. Unless otherwise specified, isolators need not be bolted to the floor for indoor installations.  If 

the base plates are bolted to the structure, a neoprene vibration isolation washer and sleeve 

(Uniroyal Type 620/660 or as approved) shall be installed under the bolt head between the steel 

washer and the base plate.   

5. (Type SPNM:  Mason Industries Type SLFH or as approved.) 

C. ISOLATOR TYPE CSNM 

1. Type CSNM (Constrained Spring and Neoprene Mounts) shall be a spring and neoprene mount 

that incorporates a housing which incorporates unrestrained stable springs with built-in leveling 

device and resilient vertical limit stops to prevent spring elongation when partial load is removed 

and limits the movement of equipment when it is subjected to wind loading. 

2. A minimum clearance of 1 inch shall be maintained around restraining bolts and between the 

housing and the spring so as not to interfere with the spring operation.  Limit stops shall 

provide minimum 1/4” clearance under normal operation, and a neoprene washer shall be 

installed beneath the bolt head/ washer used to restrain the isolator. 

3. In installations subject to wind load, provide tapped hole in top and bottom plates for bolting to 

equipment and the roof or supporting structure with a neoprene mounting sleeve. 

4. Provide minimum 1/4” inch thick neoprene acoustical base pad on underside of mount unless 

designated otherwise. 

5. Mount shall be capable of supporting equipment at a fixed elevation during equipment erection.  

Installed and operating heights shall be identical. 

6. Unless otherwise specified, the minimum static deflection for Type CSNM mounts shall be 2 

inches. 

7. (Type CSNM:  Mason Industries Type SLR or as approved)  

D. PIPE FLEXIBLE CONNECTORS 

1. Refer to Section “Basic Piping Materials and Methods” for requirements for flexible pipe 

connectors.  Neoprene flexible connectors for pipes shall be Mason Type MFNC, MFTNC or as 

approved.  Do not use control rods. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. All equipment, piping, etc. shall be mounted on approved foundations and supports, all as specified 

herein, or as shown on the drawings. 

B. All floor-mounted equipment shall be erected on concrete housekeeping pads over the complete floor 

area of the equipment, unless otherwise specified herein.  Refer to Section “Common Work Results 

for HVAC” for concrete housekeeping pad requirements.  These pads shall be integrally keyed to 

structural slab.  Wherever vibration eliminating devices and/or concrete inertia blocks are specified, 

these items shall, in all cases, be mounted on concrete housekeeping pads unless otherwise specified 

herein.   

C. Furnish and install neoprene mounting sleeves for hold-down bolts to prevent any metal to metal 

contact. 

D. All equipment shall be provided with lateral restraining isolators as required to limit horizontal motion 

to 1/4" maximum, under all operating conditions.  Lateral restraining isolators shall have the same 

static deflection as the vertical isolators for the equipment being isolated. 

E. Unless otherwise indicated, all equipment mounted on vibration isolators shall have a minimum 

operating clearance of 2 inches between the bottom of the equipment or inertia base (and 

height-saving bracket) and the concrete housekeeping pad (or bolt heads) beneath the equipment.  

The clearance shall be checked by the Contractor to ensure that no material has been left to short- 

circuit the vibration isolators. There shall be a minimum 4 inch clearance between isolated equipment 

and the walls, ceiling, floors, columns and any other equipment not installed on vibration isolators. 

F. Piping, ductwork, conduit or mechanical equipment shall be supported from building structure, not 

hung from or supported on other equipment, pipes, or ductwork. 

G. Equipment connected to water or other fluid piping shall be erected on isolators or isolated 

foundations at correct operating heights prior to connection of piping, and blocked-up with 

temporary shims to final operating height.  When the system is assembled and fluid is added, the 

isolators shall be adjusted to allow removal of the shims. 

H. All wiring connections to mechanical equipment on isolators shall be made with a minimum 18 inch 

long flexible conduit in a “U” shaped loop. 

I. Elastomeric isolators that will be exposed to temperatures below 32 degrees F shall be fabricated 

from natural rubber instead of neoprene. 

J. Springs shall be designed and installed so that ends of springs remain parallel and all springs installed 

with adjustment bolts. 

K. Springs shall be sized to be non-resonant with equipment forcing frequencies or support structure 

natural frequencies. 

L. Refer to Vibration Isolation Schedule at the end of this Section. 

3.2 FLOOR MOUNTED DIESEL GENERATORS 

A. Generators shall be mounted on a concrete housekeeping pad and be provided with CSNM vibration 

isolators. 

3.3 FLEXIBLE PIPING CONNECTORS 

A. Provide flexible connectors for piping system connections on equipment side of shutoff valves for all 

pumps, mechanical equipment supported or suspended by spring isolators, and where indicated on 

Drawings. 

3.4 DUCT ISOLATION 

A. Ducts shall be connected to fans, fan casings and fan plenums by means of flexible connectors.  

Flexible duct connectors shall not be used outside the mechanical room unless expressly shown on 

the drawings. Refer to Section “Air Duct Accessories” for ductwork flexible connectors. 

3.5 WIRING 

A. All wiring connections to mechanical equipment on vibration isolators (either spring or neoprene type) 
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shall be made with a minimum 18 inch long flexible conduit in a “U” shaped loop.  This Contractor 

shall coordinate wiring connections with the Division 26 Contractor. 

3.6 FIELD QUALITY 

A. Contractor shall work in accord with best trade practices, shall fabricate and install all items in 

accordance with manufacturer's recommendations and Architect's directions, and shall consult with 

trades doing adjoining work in order to provide an installation of first class quality. 

3.7 ADJUSTMENT AND TESTING 

A. Site Access:  During installation of equipment, Contractor shall arrange for access as necessary for 

inspection of isolation and noise control equipment by Architect and his representatives. 

B. Contractor’s Report:  The vibration isolation vendor shall inspect and approve the installation of the 

vibration isolators and shall submit a report to the Owner which verifies that all of the isolation 

equipment has been properly installed and that the installation is in full conformance with the 

specification.  The report shall record the vibration isolator identification and model or type.  For 

isolators containing steel springs the report shall also record the size and uncompressed height, 

design static deflection and measured static deflection of the isolators provided. 

C. Consultant’s Inspection:  Upon completing installation and adjustment for suitable operation of all 

work specified under this section, the Contractor shall notify the Architect in writing. The letter shall 

certify that all work specified under this section is complete, operational and adjusted in every 

respect, and that all work is ready for the completion checkout. The notification letter shall be 

accompanied by a copy of the air balancing report and the vibration isolation report. 

3.8 GUARANTEE 

A. If, in the actual installation, any equipment fails to meet the vibration control requirements specified 

herein, that equipment shall be corrected or replaced without claim for additional payment, inclusive 

of all labor and material costs.  Such corrective measures shall be done within a time schedule 

specified by the Owner. 

3.9 SCHEDULE OF VIBRATION ISOLATORS 

EQUIPMENT BASE TYPE ISOLATOR TYPE STATIC 

DEFLECTION 

Floor-Mounted Diesel 

Generators 

Housekeeping 

Pad 

CSNM 2” 

 

 

END OF SECTION 230550 
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SECTION 230593 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies the requirements and procedures total mechanical systems testing, adjusting, 

and balancing.  Requirements include measurement and establishment of the fluid quantities of the 

mechanical systems as required to meet design specifications, and recording and reporting the 

results. 

B. Test, adjust, and balance the following mechanical systems: 

1. Exhaust air systems; 

C. Test systems for proper sound and vibration levels. 

D. This Section does not include: 

1. Specifications for materials for patching mechanical systems; 

2. Requirements and procedures for piping and ductwork systems leakage tests. 

1.2 DEFINITIONS 

A. Systems testing, adjusting, and balancing is the process of checking and adjusting all the building 

environmental systems to produce the design objectives.  It includes: 

1. Balance of air distribution; 

2. Adjustment of total system to provide design quantities; 

3. Electrical measurement; 

4. Verification of performance of all equipment and automatic controls; 

B. Test:  To determine quantitative performance of equipment. 

C. Adjust:  To regulate the specified fluid flow rate and air patterns at the terminal equipment (e.g., 

reduce fan speed, throttling). 

D. Balance:  To proportion flows within the distribution system (submains, branches, and terminals) 

according to specified design quantities. 

E. Procedure:  Standardized approach and execution of sequence of work operations to yield 

reproducible results. 

F. Report forms:  Test data sheets arranged for collecting test data in logical order for submission and 

review.  These data should also form the permanent record to be used as the basis for required 

future testing, adjusting, and balancing. 

G. Terminal:  The point where the controlled fluid enters or leaves the distribution system.  These are 

supply inlets on water terminals, supply outlets on air terminals, return outlets on water terminals, 

and exhaust or return inlets on air terminals such as registers, grilles, diffusers, louvers, and hoods. 

H. Main:  Duct or pipe containing the system's major or entire fluid flow. 

I. Submain:  Duct or pipe containing part of the systems' capacity and serving two or more branch 

mains. 

J. Branch main:  Duct or pipe serving two or more terminals. 

K. Branch:  Duct or pipe serving a single terminal. 

1.3 SUBMITTALS 

A. Agency Data: 

1. Submit proof that the proposed testing, adjusting, and balancing agency meets the 

qualifications specified below. 

B. Engineer and Technicians Data: 

1. Submit proof that the Test and Balance Engineer assigned to supervise the procedures, and the 

technicians proposed to perform the procedures meet the qualifications specified below. 

C. Procedures and Agenda:  Submit a synopsis of the testing, adjusting, and balancing procedures and 
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agenda proposed to be used for this project. 

D. Maintenance Data:  Submit maintenance and operating data that include how to test, adjust, and 

balance the building systems.  Include this information in maintenance data specified in Division 1 

and Section “General Mechanical Requirements”. 

E. Certified Reports:  Submit testing, adjusting, and balancing reports bearing the seal and signature of 

the Test and Balance Engineer.  The reports shall be certified proof that the systems have been 

tested, adjusted, and balanced in accordance with the referenced standards; are an accurate 

representation of how the systems have been installed; are a true representation of how the systems 

are operating at the completion of the testing, adjusting, and balancing procedures; and are an 

accurate record of all final quantities measured, to establish normal operating values of the systems. 

 Follow the procedures and format specified below: 

1. Draft reports:  Upon completion of testing, adjusting, and balancing procedures, prepare draft 

reports on the approved forms.  Draft reports may be hand written, but must be complete, 

factual, accurate, and legible.  Organize and format draft reports in the same manner specified 

for the final reports.  Submit 2 complete sets of draft reports.  Only 1 complete set of draft 

reports will be returned. 

2. Final Report:  Upon verification and approval of draft reports, prepare final reports, type written, 

and organized and formatted as specified below.  Submit 2 complete sets of final reports. 

3. Report Format:  Report forms shall be those standard forms prepared by the referenced 

standard for each respective item and system to be tested, adjusted, and balanced.  Bind report 

forms complete with schematic systems diagrams and other data in reinforced, vinyl, three-ring 

binders.  Provide binding edge labels with the project identification and a title descriptive of the 

contents.  Divide the contents of the binder into the below listed divisions, separated by divider 

tabs: 

a. General Information and Summary 

b. Air Systems 

c. Temperature Control Systems 

4. Report Contents:  Provide the following minimum information, forms and data: 

a. General Information and Summary:  Inside cover sheet to identify testing, adjusting, and 

balancing agency, Contractor, Owner, Architect, Engineer, and Project.  Include addresses, 

and contact names and telephone numbers.  Also include a certification sheet containing 

the seal and name address, telephone number, and signature of the Certified Test and 

Balance Engineer.  Include in this division a listing of the instrumentations used for the 

procedures along with the proof of calibration. 

b. The remainder of the report shall contain the appropriate forms containing as a minimum, 

the information indicated on the standard report forms prepared by the NEBB, AABC, OR 

TABB, for each respective item and system.  Prepare a schematic diagram for each item of 

equipment and system to accompany each respective report form. 

F. Calibration Reports:  Submit proof that all required instrumentation has been calibrated to tolerances 

specified in the referenced standards, within a period of six months prior to starting the project. 

1.4 QUALITY ASSURANCE 

A. Test and Balance Engineer's Qualifications:  A certified Test and Balance Engineer on staff and 

having at least 5-years of successful testing, adjusting, and balancing experience on projects with 

testing and balancing requirements similar to those required for this project. 

B. Agency Qualifications: 

1. Employ the services of an independent testing, adjusting, and balancing agency meeting the 

qualifications specified below, to be the single source of responsibility to test, adjust, and 

balance the building mechanical systems identified above, to produce the design objectives.  

Services shall include checking installations for conformity to design, measurement and 

establishment of the fluid quantities of the mechanical systems as required to meet design 

specifications, and recording and reporting the results. 

2. The independent testing, adjusting, and balancing agency shall be certified by National 

Environmental Balancing Bureau (NEBB) or Associated Air Balance Council (AABC) or Testing 

Adjusting and Balancing Bureau (TABB) in those testing and balancing disciplines required for 

this project. Agency shall have at least one Professional Engineer certified by NEBB or AABC or 

TABB as a Test and Balance Engineer.  The project shall be staffed at all times by qualified 

personnel. 
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C. Codes and Standards: 

1. NEBB:  "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems." 

2. AABC:  "National Standards For Total System Balance". 

3. TABB:  SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing”. 

4. ASHRAE:  ASHRAE Handbook, 2007 HVAC Applications Volume, Chapter 37, “Testing, 

Adjusting, and Balancing”. 

D. Balancing Tolerances: 

1. Air Systems:  Balance individual terminal devices and branch lines to ± 10 percent and main 

ducts and air handling equipment to ± 5 percent of specified airflow. 

1.5 PROJECT CONDITIONS 

A. Systems Operation:  Systems shall be fully operational prior to beginning procedures. 

1.6 COORDINATION OF WORK 

A. Coordinate mechanical work including ductwork and controls to provide complete, properly tested, 

adjusted and balanced systems.  Division 23 Contractor shall ensure that duct systems are sealed 

and equipment is operational and capable of producing the scheduled capacity requirements. 

B. Coordinate with the Division 26 Contractor to verify that electrical work for mechanical equipment is 

complete, properly tested and operational prior to beginning procedures. 

C. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 

HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support 

and assist TAB activities. 

D. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times. 

PART 2 - PRODUCTS AND MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

3.1 PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING 

A. Before operating the system, perform these steps: 

1. Obtain design drawings and specifications and become thoroughly acquainted with the design 

intent. 

2. Obtain copies of approved shop drawings of air handling equipment and temperature control 

diagrams. 

3. Compare design to installed equipment and field installations. 

4. Walk the system from the system air handling equipment to terminal units to determine 

variations of installation from design. 

5. Prepare report test sheets for fans.  Obtain manufacturer's outlet factors and recommended 

procedures for testing.   

6. Lubricate all motors and bearings. 

7. Check fan belt tension. 

8. Check fan rotation. 

3.2 MEASUREMENTS 

A. Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances 

specified in the referenced standards.  Instruments shall be properly maintained and protected 

against damage. 

B. Provide instruments meeting the specifications of the referenced standards. 

C. Use only those instruments which have the maximum field measuring accuracy and are best suited 

to the function being measured. 

D. Apply instrument as recommended by the manufacturer. 

E. Use instruments with minimum scale and maximum subdivisions and with scale ranges proper for the 

value being measured. 
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F. When averaging values, take a sufficient quantity of readings which will result in a repeatability error 

of less than 5 percent.  When measuring a single point, repeat readings until 2 consecutive identical 

values are obtained. 

G. Take all reading with the eye at the level of the indicated value to prevent parallax. 

H. Use pulsation dampeners where necessary to eliminate error involved in estimating average of rapidly 

fluctuation readings. 

I. Take measurements in the system where best suited to the task. 

3.3 PERFORMING TESTING, ADJUSTING, AND BALANCING 

A. Perform testing and balancing procedures on each system identified, in accordance with the detailed 

procedures outlined in the referenced standards. 

B. Patch ductwork and housings, using materials identical to those removed. 

C. Seal ducts, and test for and repair leaks. 

D. Mark equipment settings, including fan speed control levers, and similar controls and devices, to 

show final settings.  Mark with paint or other suitable, permanent identification materials. 

1. Energize fan motors, verify proper operation of motor, drive system, and fan wheel.  Adjust fan 

to indicated RPM. 

a. Replace fan and motor pulleys as required to achieve design conditions. 

3.4 RECORD AND REPORT DATA 

A. Record data regarding design conditions from contract documents and installed conditions from shop 

drawings including equipment identification number, model number, location, area served, 

manufacturer, model number, serial number, motor nameplate horsepower and rpm, fan rpm, 

capacity and electrical voltage, amps and phases 

B. Prepare and submit report of recommendations for correcting unsatisfactory mechanical 

performances when system cannot be successfully balanced. 

 

END OF SECTION 230593 
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SECTION 230700 

HVAC INSULATION 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. Extent of Mechanical insulation required by this Section is indicated on drawings and schedules, and 

by requirements of this Section. 

B. Types of Mechanical insulation specified in this Section include the following: 

1. Equipment Insulation: 

a. Calcium Silicate 

C. Related Sections:  The following sections contain requirements that relate to this Section: 

1. Division 23 Section "Hangers & Supports for HVAC Piping & Equipment," for insulation shields 

and pipe saddles for protecting insulation vapor barrier and materials and methods for piping 

installations. 

1.2 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets, coverings, 

sealers, mastics and adhesives) with flame-spread index of 25 or less, and smoke-developed index of 

50 or less, as tested by ASTM E 84 (NFPA 255) method. 

1. Exception:  Outdoor mechanical insulation may have flame spread index of 75 and smoke 

developed index of 150. 

2. Exception:  Industrial mechanical insulation that will not affect life safety egress of building may 

have flame spread index of 75 and smoke developed index of 150. 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical product data and installation instructions for each 

type of mechanical insulation.  Submit schedule showing manufacturer's product number, k-value, 

thickness, and furnished accessories for each mechanical system requiring insulation. 

B. Maintenance Data:  Submit maintenance data and replacement material lists for each type of 

mechanical insulation.  Include this data and product data in maintenance manual. 

C. Samples:  Submit manufacturer's sample of each piping insulation type required, and of each duct 

and equipment insulation type required.  Affix label to sample completely describing product. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 

1. CertainTeed Corp.  

2. Knauf Insulation 

3. Johns Manville 

4. Owens Corning  

5. Pittsburgh Corning Corp. 

2.2 EQUIPMENT INSULATION MATERIALS 

A. Calcium Silicate Equipment Insulation:  ASTM C 533-01, Type I, Block. 

B. Jacketing Material for Equipment Insulation: Provide pre-sized glass cloth jacketing material, not less 

than 7.8 ounces per square yard, or metal jacket at Installer's option, except as otherwise indicated. 

C. Equipment Insulation Compounds:  Provide adhesives, cements, sealers, mastics and protective 

finishes as recommended by insulation manufacturer for applications indicated. 

D. Equipment Insulation Accessories:  Provide staples, bands, wire, wire netting, tape, corner angles, 
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anchors and stud pins as recommended by insulation manufacturer for applications indicated. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSULATION 

A. Generator Exhaust: 

1. Application Requirements:  Insulate emergency generator exhaust from generator outlet to 

discharge. 

2. Insulate each generator exhaust with the following type and thicknesses of insulation.  Provide 

aluminum or stainless steel protective jacket for any generator exhaust installed in outdoor 

environment. 

a. Calcium Silicate:  2" thick. 

 

3.2 INSTALLATION OF EQUIPMENT INSULATION 

A. General:  Install equipment thermal insulation products in accordance with manufacturer's written 

instructions, and in compliance with recognized industry practices to ensure that insulation serves 

intended purpose. 

B. Install insulation materials with smooth and even surfaces and on clean and dry surfaces.  Redo 

poorly fitted joints.  Do not use mastic or joint sealer as filler for gapping joints and excessive voids 

resulting from poor workmanship. 

C. Maintain integrity of vapor-barrier on equipment insulation and protect it to prevent puncture and 

other damage. 

D. Do not apply insulation to equipment, breechings, or stacks while hot. 

E. Apply insulation using the staggered joint method for both single and double layer construction, 

where feasible.  Apply each layer of insulation separately. 

F. Coat insulated surfaces with layer of insulating cement, troweled in workmanlike manner, leaving a 

smooth continuous surface.  Fill in scored block, seams, chipped edges and depressions, and cover 

over wire netting and joints with cement of sufficient thickness to remove surface irregularities. 

G. Cover insulated surfaces with all-service jacketing neatly fitted and firmly secured.  Lap seams at 

least 2".  Apply over vapor barrier where applicable. 

H. Provide removable insulation sections to cover parts of equipment which must be opened periodically 

for maintenance; include metal vessel covers, fasteners, flanges, frames and accessories. 

I. Equipment Exposed to Weather:  Protect outdoor insulation from weather by installation of weather-

barrier mastic protective finish, or jacketing, as recommended by the manufacturer. 

3.3 PROTECTION AND REPLACEMENT 

A. Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor barrier 

damage and moisture saturated units. 

B. Protection:  Insulation Installer shall advise Contractor of required protection for insulation work 

during remainder of construction period, to avoid damage and deterioration.  Remove insulation that 

has been damaged or gotten wet during shipping, storage or installation.  Dry surfaces prior to 

installation of new insulation that replaces the damaged or wet insulation. 

 

 

END OF SECTION 230700 
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SECTION 231113 

FACILITY FUEL-OIL PIPING 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes fuel oil piping system and equipment, including: 

1. Piping, fittings, and specialties. 

2. Oil transfer equipment. 

3. Oil storage tanks and accessories. 

B. Related Sections:  The following sections contain requirements that relate to this Section: 

1. Division 3 Section "Cast-in-Place Concrete" for cast-in-place concrete, reinforcing, and 

formwork for equipment pads and ballast pads for underground oil storage tanks. 

2. Division 23 Section "Common Work Results for HVAC" for materials and methods for wall and 

floor penetrations and equipment pads. 

3. Division 23 Section "Meters and Gauges for HVAC Piping" for oil supply and return line 

pressure and vacuum gauges. 

4. Division 31 Section “Earth Moving” for excavation, trenching, and backfilling for underground 

oil storage tanks and underground piping. 

1.2 DEFINITIONS 

A. Pipe sizes used in this Specification are Nominal Pipe Size (NPS). 

1.3 SUBMITTALS 

A. Product data for the following products: 

1. Special duty valves. 

2. Oil transfer pumps.  Include performance curves, electrical characteristics, and specified 

accessories. 

3. Oil piping specialties. 

4. Oil storage tank and accessories. 

B. Shop Drawings detailing fabrication and installation of oil storage tanks and accessories.  Detail 

equipment assemblies and indicating dimensions, weights, loadings, required clearances, method of 

field assembly, components, and location and size of each field connection. 

C. Wiring Diagrams detailing wiring for power and control systems; differentiating between 

manufacturer-installed wiring and field-installed wiring. 

D. Welder Certificates signed by contractor certifying that welders comply with requirements specified 

under “Quality Assurance” article. 

E. Test reports specified in Part 3 below. 

F. Maintenance data for oil transfer equipment, piping specialties, storage tanks and accessories, for 

inclusion in Operating and Maintenance Manual specified in Division 1 and Division 23 Section 

"General Mechanical Requirements." 

1.4 QUALITY ASSURANCE 

A. Qualify welding processes and welding operators in accordance with ASME “Boiler and Pressure 

Vessel Code,” Section IX, “Welding and Brazing Qualifications”. 

B. Regulatory Requirements:  Comply with provisions of the following codes: 

1. NFPA 31 - Standard for the Installation of Oil Burning Equipment, for oil piping materials and 

components, oil piping installations, and inspection, and testing of fuel oil piping systems. 

2. Unifrom Mechanical Code. 

3. International Fire Code. 

C. UL Compliance:  Provide fuel oil piping components and storage tanks which are listed and labeled by 

UL. 

1. UL 343 - "Standard for Pumps for Oil-Burning Appliances," for oil transfer pumps. 

2. UL 80 - "Standard for Steel Inside Tanks for Oil-Burner Fuel." 
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3. UL 443 - "Steel Auxiliary Tanks for Oil-Burner Fuel," for steel auxiliary oil tanks. 

4. UL 567 - "Pipe Connections for Flammable and Combustible Liquids and LP-Gas," for pipe 

connectors for fuel oil piping systems. 

D. Pipe, pipe fittings and pipe specialties shall be manufactured in plants located in the United States or 

certified to meet the specified ASTM and ANSI standards. 

1.5 WARRANTY 

A. Special Product Warranty:  Submit a written warranty for the aboveground fuel oil storage tanks, 

executed by the manufacturer, agreeing, at the manufacturer’s option, to repair the failure, replace 

the failed tanks limited to delivery of new tank to the site of original installation, or refund the 

original purchase price of the tanks, provided the tanks are installed in accordance with the 

manufacturer’s instructions.  Warranty shall protect the owner for a period of 30 years from the date 

of original purchase, against structural failures of the tanks, including cracking, breakup, or collapse; 

and failure of the tanks due to external corrosion, and internal corrosion when the tanks are used for 

storage of fuel oils at temperatures not exceeding 150 deg. F.  This warranty shall be in addition to, 

and not a limitation of, other rights the Owner may have against the Contractor under the Contract 

Documents. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Special Duty Valves: 

a. Webster Electric Co., Sub. of Sta-Rite Industries, Inc. 

2. Vertical Ball Check Valve: 

a. Lunkenheimer 

3. Ball Valves:  UL 842; metal-body ball valve with threaded ends according to ASME B1.20.1 for 

pipe threads. 

a. Conbraco Industries, Inc.; Apollo Div. 

b. Jomar International Ltd. 

c. KITZ Corporation. 

d. McCANNA, Inc.; Flowserve Corporation. 

e. Watts Industries, Inc.; Water Products Div. 

4. Fire Safe Shutoff Valves (Provide from the following Factory Mutual approved valve rated for 

intended application): 

a. Cashco, Inc. 

b. Contromatics, Inc. 

c. Essex Fluid Controls. 

d. Jamesbury, Inc. 

e. Whitney Co. 

5. Strainers: 

a. Armstrong Machine Works. 

b. Hoffman Specialty ITT; Fluid Handling Div. 

c. Metraflex Co. 

d. R-P&C Valve; Div. White Consolidated Industries, Inc. 

e. Spirax Sarco. 

f. Trane Co. 

g. Watts Regulator Co. 

6. Oil Transfer Pumps: 

a. ITT Marlow. 

b. Red Jacket. 

c. Roper Pump Co. 

d. Viking Pump Div.; Houdaille Industries, Inc. 

e. Webster Electric Co.; Sub. of Sta-Rite Industries, Inc. 

7. Oil Piping Specialties: 

a. McDonald Mfg. Co., A.Y. 

b. OPW Division; Dover Corp. 

c. EBW, Inc. 
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8. Flexible Fuel Oil Piping Conduit 

a. Environ "GeoDuct” Conduit – or approved equal. 

9. Transition Sleeves 

a. OPW. 

10. Transition Sumps 

a. Environ Pipe. 

b. OPW. 

11. Steel Aboveground Oil Storage Tanks: 

a. Adamson Co., Inc. 

b. Buffalo Tank, Div. Bethlehem Steel Corp. 

c. Containment Solutions, Inc. 

d. General Industries 

e. Highland Tank & Mfg Co. 

f. Modern Welding Co., Inc. 

12. Liquid-Level Gage Systems: 

a. EBW, Inc. 

b. Highland Tank & Manufacturing Company, Inc. 

c. Veeder-Root Co. 

13. Leak-Detection and -Monitoring Systems: 

a. Containment Solutions, Inc. 

b. EBW, Inc. 

c. MSA; Instrument Div. 

d. Perma-Pipe, Inc. 

e. Veeder-Root; a Danaher Corporation Company. 

2.2 PIPE AND TUBE MATERIALS 

A. General:  Refer to Part 3 below, Article "PIPE APPLICATION" for identification of systems where the 

below specified pipe and fitting materials are used. 

B. Steel Pipe:  ASTM A 53, Grade B, Schedule 40, Type E electric-resistance welded or Type S 

seamless, black steel pipe, with beveled ends. 

C. Flexible Fuel Oil Vent Piping:  Provide pressure testable secondary containment grade vent piping 

with flexible conduit for fully retractable system continuous from tank sump to transition fittings 

without buried joints.  Piping shall have 26” Hg Vacuum allowable operating pressure and minimum 

24“ bend radius. 

D. Flexible Fuel Oil Piping Conduit:  Provide pressure testable secondary containment grade piping to be 

used as a conduit for retractable piping systems.  The conduit shall run continuous from tank sump 

to transition fittings without buried joints.  The fuel oil piping conduit shall not be used for secondary 

containment.  Piping shall have a 5 psig allowable operating pressure. 

2.3 FITTINGS 

A. Cast-Iron Threaded Fittings:  ANSI B16.4, Class 125, standard pattern, for threaded joints.  Threads 

shall conform to ANSI B1.20.1. 

B. Malleable-Iron Threaded Fittings:  ANSI B16.3, Class 150, standard pattern, for threaded joints.  

Threads shall conform to ANSI B1.20.1. 

C. Steel Fittings:  ASTM A 234, seamless or welded, for welded joints. 

D. Cast-Iron Threaded Flanges:  ANSI B16.1, Class 125; raised ground face, bolt holes spot faced.  

Threads shall conform to ANSI B1.20.1. 

E. Steel Flanges and Flanged Fittings:  ANSI B16.5, including bolts, nuts, and gaskets of the following 

material group, end connection and facing: 

1. Material Group:  1.1. 

2. End Connections:  Butt Welding. 

3. Facings:  Raised face. 

F. Provide fittings rated for use with flexible fuel piping as recommended by the piping manufacturer. 

2.4 JOINING MATERIALS 
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A. Brazing Filler Metals:  AWS A5.8, Classification Bag1 (silver). 

B. Gaskets for Flanged Joints:  Gasket material shall be full-faced for cast-iron flanges and raised-face 

for steel flanges.  Select materials to suit the service of the piping system in which installed and 

which conform to their respective ANSI Standard (A21.11, B16.20, or B16.21).  Provide materials 

that will not be detrimentally affected by the chemical and thermal conditions of the fluid being 

carried. 

2.5 PIPING SPECIALTIES 

A. Unions:  ANSI B16.39, Class 150, malleable iron; female pattern; brass to iron seat; ground joint.  

Threads shall conform to ANSI B1.20.1. 

B. Dielectric Unions:  Provide dielectric unions with appropriate end connections for the pipe materials 

in which installed (screwed, soldered, or flanged), which effectively isolate dissimilar metals, prevent 

galvanic action, and stop corrosion. 

C. Y-Pattern Strainers:  125 psig working pressure; cast-iron body conforming to ASTM A 126, Class B; 

flanged ends for 2-1/2 inch and larger, threaded connections for 2 inch and smaller, blotted cover, 

perforated stainless steel screen, and plugged blow-down drain. 

D. Flexible Connectors:  Minimum 150 psig working pressure, maximum 250 deg F operating 

temperature; stainless steel bellows with woven flexible bronze wire reinforcing protective jacket.  

Connectors shall have flanged or threaded end connections to match equipment connected; and shall 

be capable of 3/4 inch misalignment. 

2.6 GENERAL DUTY VALVES 

A. Special duty valves are specified in this Article by their generic name.  Refer to Part 3 below, Article 

"VALVE APPLICATION" for specific uses and applications for each valve specified. 

B. Ball Valves: 

1. Ball Valves, 1 Inch and Smaller:  Rated for 150 psig,; two-piece construction; with bronze body 

conforming to ASTM B 62, conventional port, chrome-plated brass ball, replaceable "Teflon" or 

"TFE" seats and seals, blowout-proof stem, vinyl-covered steel handle and threaded ends. 

2. Ball Valves, 1-1/4-Inch to 2-Inch:  Rated for 150 psig; 3-piece construction; with bronze body 

conforming to ASTM B 62, conventional port, chrome-plated brass ball, replaceable "Teflon" or 

"TFE" seats and seals, blowout proof stem, vinyl-covered steel handle and threaded ends. 

C. Swing Check Valves, 2-Inch and Smaller:  MSS SP-80; Class 125, cast-bronze body and cap 

conforming to ASTM B 62; with horizontal swing, Y-pattern, and bronze disc; and having threaded or 

solder ends.  Provide valves capable of being reground while the valve remains in the line.  Provide 

Class 150 valves meeting the above specifications, with threaded end connections, where system 

pressure requires or where Class 125 valves are not available. 

2.7 SPECIAL DUTY VALVES 

A. Oil Safety Valves:  250 psig maximum working pressure, 550 deg. F. maximum operation 

temperature; ASTM B 61 bronze body and bronze bases and discs, and field adjustable cadmium-

plated carbon steel springs factory-set at 20 percent above operating pressure.  End connections 

shall be inside threaded with threads conforming to ANSI B1.20.1.  Valve shall be UL-listed for 

flammable or volatile liquids. 

B. Vertical Ball Check Valves:  Class 200, 400 psig maximum operating pressure, 2-piece bronze 

construction with threaded end connections; integral bronze seats and replaceable stainless steel 

ball. 

2.8 FUEL OIL FILTERS 

A. Provide fuel oil filters at inlet to equipment as recommended by the equipment manufacturers. 

2.9 FUEL OIL TRANSFER PUMPS AND ACCESSORIES 

A. General Description:  Single-stage, positive displacement rotary type, with the following features and 

accessories:  foot-mounted, cast iron housing, steel gears, bronze bearings, steel shaft, standard 

mechanical seals; built-in pressure relief bypass; steel base; and drive coupling.  Provide pumps with 

capacities and electrical characteristics as scheduled for number 2 or 3 fuel oil.  Pumps shall be 
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constructed in accordance with UL 343, and be UL-listed and bear the UL label. 

B. Drive:  Direct drive, close coupled. 

C. Motor:  Split phase for single-phase motors; capacitor-start, induction-run, totally enclosed for 3-

phase motors. 

2.10 TRANSITION SLEEVES 

A. Provide transition termination sleeves where flexible fuel oil supply piping transitions to black steel 

above grade piping where indicated on the drawings.  Assembly shall consist of steel sleeve and 

termination plug. 

2.11 TRANSITION SUMPS 

A. The contractor may provide polyethylene transition sumps in lieu of transition sleeves for transition 

of flexible fuel piping to black steel piping.  Contractor shall make provisions with the controls 

contractor to provide leak detection and monitoring at the sumps at no additional cost to the Owner 

where sumps are used in lieu of that shown on the drawings.  Fuel piping sumps shall be installed 

without provisions for leak detection. 

B. Sump shall be a minimum of 36” square and 36” deep or as shown on the drawings.  Provide flexible 

entry boots for pipe entry and exit along with necessary anchors and pipe supports to minimize 

movement after installation. 

2.12 STEEL ABOVEGROUND STORAGE TANKS AND ACCESSORIES 

A. General Description:   

1. The primary and secondary tanks shall be manufactured in accordance with Steel Tank Institute 

Publication No. F941, “Standard for Thermally Insulated Aboveground Storage Tanks”. 

2. The listed assembly shall meet the requirements for “protected” tanks and for “fire resistant” 

tanks as defined by Underwriters Laboratories including impact resistance, ballistics protection 

and hose stream resistance criteria. 

3. The tank shall consist of an inner steel wall, encased by lightweight thermal insulation material, 

and an outer steel wall. 

4. The outer steel wall shall be UL 142 Listed and capable of providing a minimum 110% 

containment of the primary storage tank’s content. 

5. A legible UL2085 and Steel Tank Institute label shall be affixed to the side of the aboveground 

storage tank assembly. 

6. Steel outer wall of the tank shall SSPC-SP6 (commercial sandblast), zinc primer at 4mils and 4-

6mils urethane, to prolong weather resistance and to reduce maintenance needs. 

7. A means of grounding the tank shall be provided. 

8. The storage tank, supports, and components as provided within the UL 2085 Listings shall be 

delivered as a complete UL-listed unit. 

9. The storage tank and support shall meet all the requirements for Seismic Zone 1 per Uniform 

Building Code requirements. 

B. Fire Resistance: Tank(s) shall be designed for use aboveground and include integral secondary 

containment, and thermal insulation that provides a minimum two-hour fire rating when tested to UL 

2085 criteria. 

1. Provide a porous, lightweight monolithic thermal insulation material in the tank’s interstitial 

space. The nominal insulation thickness shall be 6”. 

2. The thermal insulating material shall allow liquid to migrate through the interstice to the 

monitoring point. 

3. The thermal insulation material shall not be exposed to weathering and shall be protected by the 

steel secondary containment outer wall. 

4. Thermal insulation material shall be installed at the factory. 

C. Normal Venting: Tank system(s) shall include one (1) normal vent for the primary tank(s). 

Pressure/vacuum vents must be used for tanks containing class I fluids (gasoline). Open vents may 

be used in place of pressure/vacuum vents for class II fluids (diesel fuel). 

1. Capacity of the vent shall be sized according to Table 2-8, NFPA 30. 
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2. Vent riser piping shall be a minimum 2” diameter, Schedule 40 steel pipe, pre-cut for field 

assembly, and conform to ANSI B31.3 or ASTM A53, A106 or A135. Length of pipe shall be 

such that the point of vent discharge is a minimum 12 feet above grade. 

3. Vents shall incorporate a UL-Listed flame arrester. 

4. Vent installation shall comply with applicable sections of the fire and mechanical codes, 

including, but not limited to, NFPA 30A and NFPA 30. 

D. Emergency Venting for Primary tank compartment, UL-Listed (EGVV). 

1. Vent size shall be determined by the tank configuration, the primary tank capacity, and the 

product stored. 

2. Emergency venting shall comply with provisions of NFPA 30A, NFPA 30, and UFC. 

E. Emergency Venting for Secondary Tank: Tank system(s) shall include one (1) emergency vent for 

each secondary containment tank interstice, UL-Listed (EGVV). 

1. The venting capacity is determined by the tank configuration, secondary tank capacity, and the 

product stored. 

2. Emergency venting shall comply with provisions of NFPA 30A, NFPA 30, and UFC. 

3. Vents shall be located as close to the center of the tank as possible. 

F. Spill Container: Tank system(s) shall include one (1) spill container to contain product spills from the 

fill hose.  Spill container shall be painted or plated steel, 14 gauge minimum thickness. Hinged 

lockable metal rainproof lid shall be provided. Spill containment shall comply with UFC and NFPA 

codes. 

1. Fill pipe spill container shall have a capacity of not less than five gallons. 

2. For top-mounted spill containers, a means for returning collected product to the storage tank 

must be provided. 

G. Fill Assembly: Tank system(s) shall include top fill assembly, inclusive of : 

1. One (1) lockable fill cap 4” in size with a liquid tight seal and positive mechanical locking 

mechanism. 

2. One (1) fill pipe adapter 4” in size with a threaded fitting with cam-and-groove or bayonet style 

lip that provides a fill hose connection that will not expose fuel to air during delivery. 

3. One (1) drop tube (fill pipe) constructed of corrosion-resistant metal 4” nominal diameter. Fill 

pipe shall terminate within 6” of the inside bottom of the tank. A striker plate may be provided 

at bottom of fill pipe. 

4. Comply with provisions of NFPA 30 and UFC Article 79. 

H. Overfill Prevention: Tank system(s) shall include overfill prevention equipment which complies with 

the requirements o NFPA 30A and which incorporates the following: 

1. A positive shut-off fill limiter which will stop the flow of liquid into the tank when product level 

reaches 95% of tank capacity. Fill limiting device shall be rated to accept the fill flow rate and 

pressures up to 100 psi, and must be UL-Listed (EGVV). 

2. An audible alarm which will sound when the product level in the tank has reached 90% of tank 

capacity.  Alarm system may be UL Listed electric type (FTRV, ZTSZ, ZTZY or EQXX) or 

mechanical type. Electric type systems shall use intrinsically-safe tank-mounted probes, suitable 

for use in Class I, Div II, Group D locations, and monitoring console, suitable for use in Class I, 

Div II, Group D locations or located more than 10 feet from tank shell. 

I. Liquid Level Gauge: Tank system(s) shall include a means for determining the liquid level in the tank, 

which is visible to the delivery operator, in accordance with NFPA 30, NFPA 30A and UFC Article 

79. Acceptable means: 

1. Stick gauge. 

2. Float-type mechanism, the face of which shall be visible from the point of fill. 

3. Electric monitoring system with console and tank-mounted sensors or probes for continuous 

tank level monitoring. System shall be calibrated and preset at factory and may include alarm 

accessories. Electric liquid level gauging system shall be UL-Listed (FTRV, ZTSZ, ZTZY or 

EQXX). Systems shall use intrinsically-safe tank-mounted probes, suitable for use in Class I, Div 

II, Group D locations, and monitoring console, suitable for use in Class I, Div II, Group D 

locations or located more than 10 feet from tank shell. 

J. Interstitial Leak Detection: Tank system(s) shall include leak detection fro each tank interstice to 

continuously monitor both the primary and secondary containment tanks. Acceptable means: 

1. Stick gauge. 
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2. Float-type device. 

3. Electric monitoring system with console and tank-mounted sensors or probes. Console may b 

installed in the field. Probes shall be factory-installed in the interstitial space with probe at 

bottom of secondary tank. Electric interstitial leak detection system shall be UL-Listed (FTRV, 

ZTSZ, ZTZY or EQXX). Systems shall use intrinsically-safe tank-mounted probes, suitable for 

use in Class I, Div II, Group D locations, and monitoring console, suitable for use in Class I, Div 

II, Group D locations or located more than 10 feet from tank shell. 

K. Signage: Recognized UL component Marking and Labeling system (PGDQ2) must be affixed to the 

side of the tank, including but not limited to: 

1. “No Smoking” 

2. Identification of product by name or NFPA coding 

2.13 EMERGENCY SHUT-OFF 

A. Provide an emergency shut-off system located in a accessible area, at least 20 feet but not more 

than 100 feet from the dispenser. Confirm the final location with the Owner prior to installation 

1. Provide a palm type switch button that will shut off electrical power to the pump. 

2. The emergency shut-off shall be clearly identified with signage. 

3. Emergency shut-off shall have manual reset. 

2.14 VAPOR RECOVERY SYSTEMS 

A. Provide a Stage I vapor recovery system to capture displaced vapors during the tank filling process. 

2.15 SOURCE QUALITY CONTROL 

A. Perform tests at the factory after fabricating and prior to shipment in accordance sti-P3. 

2.16 LIQUID-LEVEL GAGE SYSTEMS (OVERFILL PROTECTION) 

A. Description:  Calibrated, liquid-level gage system complying with UL 1238 with probes or other 

sensors and remote annunciator panel. 

B. Annunciator Panel:  With visual and audible, high-tank-level and low-tank-level alarms, fuel indicator 

with registration in gallons, and overfill alarm.  Include gage volume range that covers fuel-oil storage 

capacity. 

C. Controls:  Electrical, operating on 120 V AC. 

2.17 TANK MONITORING AND LEAK DETECTION SYSTEM 

A. Provide tank monitoring and leak detection system including control panel, wiring, conduits, sensors 

required probes, alarms as required for the fuel storage tanks shown on the drawings. 

B. System shall be capable of collecting level, temperature data from up to 12 tanks and compute gross 

and net volumes.  System shall be capable of testing for a leak of 0.1 gph either by demand or 

scheduled periodic intervals. 

C. Tank Gauging Reports: Inventory, Reconciliation, and Delivery shall include time, date, location, 

name, site number, and tank number.  Reports shall be capable of being printed at front control 

panel.  Reports shall be available as follows: 

1. Inventory. 

2. Inventory Reconciliation. 

3. Delivery. 

4. Delivery History. 

5. Leak Test. 

6. Leak Estimate. 

7. Alarm History. 

8. Alarm Status. 

9. System Setup. 

10. Tank Setup. 

11. Sensor Setup. 

D. Alarms: Alarms shall print out immediately and annunciate audible and visual alarms at the control 

panel. 

E. Automatic detection and recording of deliveries, high level (overfill) alarm, high water and low lever 
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(reorder) alarm.  Sudden loss (theft) and gradual loss (leaks) alarms shall be programmable nightly 

through a scheduled Sleep Mode. 

F. Sensor Monitoring System 

1. Electronic, shall continuously monitor and display status of each monitoring peripheral. 

2. System shall be programmable and microprocessor base, utilizing eight inputs for liquid and 

eight for vapor.  Each sensor channel shall be expanded to another eight sensor channels with 

hardware. 

3. Control unit shall provide audible and visual alarms. 

4. Control unit shall report power failure (past and present) and shall store prior alarms for each 

sensor. 

5. Control unit shall be capable of reporting automatic site status (through remote 

communications) once every 24 hours and shall provide programmable site identification code 

for each location. 

6. Standby lithium battery shall ensure continuos memory integrity during power outages. 

7. System, when used with proper sensors, shall detect presence of hydrocarbons and water, and 

be capable of discriminating between the two.  System shall display relative concentration 

levels of hydrocarbon. 

8. System information shall be available locally or by using Hayes (AT command set) compatible 

modem and personal computer. 

9. Audible Alarm Signal: 3500 Hz, 85 dBA at 30 cm. 

G. Monitoring Sensors 

1. Furnish level sensors complete with cable and waterproof connectors for deployment in 

sumps/manway riser areas.  Sensors shall be field adjustable to desired level of liquid.  Sensor 

shall detect high level condition. 

2. Furnish liquid discrimination sensors complete with cable and waterproof connectors for 

deployment in interstitial areas of double walled tanks and piping.  Sensor shall detect presence 

of liquid and shall distinguish between liquid hydrocarbon and water. 

3. Furnish liquid refraction sensors complete with cable and waterproof connectors for deployment 

in interstitial area of double-walled tanks and piping.  Sensor shall detect presence of liquid 

when optic sensor comes into contact with liquid. 

H. Features 

1. LCD display: 16-character by two-line indicating time (daylight savings or standard), system 

status, all alarms and location information. 

2. Communications: Control unit shall be equipped with two RS-232 ports, through which control 

unit can be remotely programmed or queried. 

3. Power: 120 volts AC, 60 Hz. 

4. Enclosure Finish: 18 gauge custom steel with lock and conduit access knockouts. 

I. Description:  Calibrated, leak-detection and -monitoring system, and liquid-level gage system 

complying with UL 1238 with probes and other sensors and remote alarm panel for fuel-oil storage 

tanks and fuel oil piping. 

PART 3 - EXECUTION 

3.1 PIPE APPLICATIONS 

A. Above Ground Fuel Oil Piping:  Use steel pipe with threaded joints and fittings for 2 inch and smaller, 

and with welded joints for 2-1/2 inch and larger. 

3.2 PIPE INSTALLATIONS 

A. General:  Refer to Division 23 Section "Basic Piping Materials and Methods" for basic piping 

installation instructions. 

B. Install supply, return, fill, and vent piping at a uniform grade of 1/4 inch in ten feet downward in the 

direction of the storage tank. 

C. Make changes in directions and branch connections using fittings. 

D. Make reductions in pipe sizes using eccentric reducer fitting installed with the level side down. 
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E. Install unions in pipes 2 inch and smaller, adjacent to each valve, at final connections on each piece 

of equipment, and elsewhere as indicated.  Unions are not required on flanged devices. 

F. Install dielectric unions where piping of dissimilar metals are joined. 

G. Install flexible connectors at inlet and discharge connections to pumps and other vibration producing 

equipment. 

H. Install strainers on the supply side of each control valve, pressure regulating valve, oil burner 

connection, and elsewhere as indicated.  Install 3/4 inch NPS nipple and ball valve in blow down 

connection of strainers 2 inch and larger.  Use same size nipple and valve as blow-off connection of 

strainer. 

I. Install horizontal piping as high as possible allowing for specified slope and coordination with other 

components.  Install vertical piping tight to columns or walls.  Provide space to permit insulation 

applications, with 1 inch clearance outside the insulation.  Allow sufficient space above removable 

ceiling panels to allow for panel removal. 

J. Install branch connections to mains using Tee fittings in main with take-off out the bottom of the 

main, except for up-feed risers which shall have take-off out the top of the main line. 

K. Install pipe sleeve seals at foundation and basement wall penetrations, as specified in Division 23 

Section:  Basic Piping Materials and Methods." 

L. Seal pipe penetrations of fire barriers using fire barrier penetration sealers specified in Division 7 

section "Penetration Fire-Stopping." 

M. Hanger, supports, and anchors are specified in Division 23 section "Hangers and Supports for HVAC 

Piping and Equipment." Conform to the table below for maximum spacing of supports: 

 

1. Steel Pipe: 

          MIN. ROD 

       SPACING IN  SIZE IN 

  SIZE (NPS)                  FEET         INCHES   

  1/2 (horizontal)    5   3/8 

  3/4 to 1-1/4 (horizontal)   6   3/8 

  1-1/2 to 3 (horizontal)   10   1/2 

  all sizes (vertical)    every floor level 

 

 

3.3 PIPE JOINT CONSTRUCTION 

A. Welded Joints:  Comply with the requirements in ASME Boiler and Pressure Vessel Code, Section IX. 

B. Brazed Joints:  Comply with the procedures contained in the AWS “Brazing Manual.” 

1. WARNING:  Some filler metals contain compounds which produce highly toxic fumes when 

heated.  Avoid breathing fumes.  Provide adequate ventilation. 

2. CAUTION:  Remove stems, seats, and packing of valves, and accessible internal parts of piping 

specialties before brazing. 

3. Fill the tubing and fittings during brazing with an inert gas (nitrogen or carbon dioxide) to 

prevent formation of scale. 

4. Heat joints to proper and uniform temperature. 

C. Threaded Joints:  Conform to ANSI B1.20.1, tapered pipe threads for field cut threads.  Join pipe, 

fittings, and valves as follows: 

1. Note the internal length of threads in fittings or valve ends, and proximity of internal seat or 

wall, to determine how far pipe should be threaded into joint. 

2. Align threads at point of assembly. 

3. Apply appropriate tape or thread compound to the external pipe threads. 

4. Assemble joint to appropriate thread depth.  When using a wrench on valves place the wrench 

on the valve end into which the pipe is being threaded. 

5. Damaged Threads:  Do not use pipe with threads which are corroded or damaged.  If a weld 

opens during cutting or threading operations, that portion of pipe shall not be used. 

D. Flanged Joints:  Align flanges surfaces parallel.  Assemble joints by sequencing bolt tightening to 
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make initial contact of flanges and gaskets as flat and parallel as possible.  Use suitable lubricants on 

bolt threads.  Tighten bolts gradually and uniformly to appropriate torque specified by the bolt 

manufacturer. 

3.4 VALVE APPLICATIONS 

A. General:  The Drawings indicate valve types, locations, and arrangements. 

B. General Duty Valve Applications:  The Drawings indicate valve types to be used.  Where specific 

valve types are not indicated the following requirements apply: 

1. Shut-off duty:  use gate valves 

2. Throttling duty:  use globe valves 

3.5 VALVE INSTALLATIONS 

A. Install valves in accessible locations, protected from physical damage.  Tag valves with a metal tag 

attached with a metal chain indicating the piping systems supplied. 

B. Install shut-off duty valves at each branch connection to supply mains, and elsewhere as indicated. 

C. Install drain valves at low points in mains, risers, branch lines, and elsewhere as required for system 

drainage. 

D. Install swing check valves as required to control flow direction. 

3.6 TERMINAL EQUIPMENT CONNECTIONS 

A. Sediment Traps:  Install a tee fitting with the bottom outlet plugged or capped as close to the inlet of 

the oil burning appliance as practical.  Drip leg shall be a minimum of 3 pipe diameters in length. 

3.7 SITE PREPARATION 

A. The site shall be prepared to ensure adequate support for the tank system and drainage of surface 

water. 

1. The foundation and tank supports shall be capable of supporting the weight of the tank and 

associated equipment when full. 

2. The foundation may be comprised of concrete, asphalt, gravel or other stable material designed 

to prevent tank movement, and must be rated for the seismic zone noted in Section 2.1 A 8 for 

each tank. 

B. Maintain legal separation distances from property lines, buildings, public ways, dispenser, vehicles 

being fueled and other storage tanks. 

1. Caution: Distance requirements vary significantly between jurisdictions. 

2. National standards dealing with set back and separation distances are included in NFPA 30A 

and UFC Article 79. 

C. Provide a chain-link fence at least 6 feet high, separated from the tanks by at least 10 feet and 

having a gate that is properly secured against unauthorized entry per NFPA 30A. 

1. Regional and local fire codes authorities shall be consulted for local requirements. 

2. Fencing at the tank area is not required by NFPA if the property on which the tanks are located 

is secured with a perimeter security fence. 

3.8 TANK HANDLING, STORAGE AND INSTALLATION 

A. Tanks shall be handled, lifted, stored and secured in accordance with the manufacturer’s 

instructions. 

B. Unload with equipment having sufficient lifting capacity to avoid damage to the tank. Securely store 

the tank at the job site. 

C. The tank and associated equipment shall be installed in accordance with the fire safety codes, 

regulations, standards and manufacturers’ instructions including: 

1. Federal, state and local fire safety, occupational health and environmental regulations. 

2. Steel Tank Institute installation instructions for Fireguard aboveground tanks (Publication No. 

R942, Installation and Testing Instructions for Thermally Insulated Lightweight Double Wall 

Fireguard Aboveground Storage Tanks). 

3. Steel Tank Institute installation instructions for UL 2085. 
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4. The installation instructions of other system component manufacturers. 

5. The Construction Documents and associated Drawings. 

6. Recommended Practices for Installation of Aboveground Storage Systems for Motor Vehicle 

Fueling, PEI/RP 200, Petroleum Equipment Institute. 

D. Advise the Owner of any shipping or handling damage encountered. 

E. No modifications shall be made to any tank without the prior written approval of the manufacturer 

and the Engineer. This includes any welding on tank shell, adding penetrations in the tank structure, 

or repairing damage which might affect the integrity of the inner or outer tank. 

3.9 FIELD QUALITY CONTROL 

A. Test oil piping in accordance with NFPA 31. 

B. Remake leaking joints and connections using new materials. 

3.10 STARTUP 

A. Test and adjust controls and safeties.  Replace damaged or malfunctioning controls and equipment. 

B. Before activating system perform these steps: 

1. Open valves to full open position.  Close bypass valves. 

2. Remove and clean strainer screens. 

3. Check pump for proper direction of rotation. 

4. Fill oil storage tank with proper fuel type. 

5. Check operating controls of fuel burner units. 

6. Check operation at automatic bypass valves. 

7. Check and set operating temperature controls on oil heaters. 

8. Check corrosion monitoring systems for proper operation. 

C. Demonstration 

1. Provide the services of a certified technician (8-hrs minimum) to demonstrate the full functional 

operation of the fuel oil system to the Owner and/or Owner’s representative.  Should the 

system fail any of the functional tests then the system shall be repaired and demonstrated 

again to the Owner and/or Owner’s representative.   Subsequent visits by the Owner and/or 

Owner’s representative to verify operation shall be at the expense of the division 15 contractor. 

3.11 TRAINING 

A. General:  At a time mutually agreed upon between the Owner and Contractor, provide the services of 

a factory trained and authorized representative to train Owner's designated personnel for a minimum 

of two hours on the operation and maintenance of the equipment provided under this section.   

B. Content:  Training shall include but not be limited to: 

1. Overview of the system and/or equipment as it relates to the facility as a whole. 

2. Operation and maintenance procedures and schedules related to startup and shutdown, 

troubleshooting, servicing, preventive maintenance and appropriate operator intervention. 

3. Review data included in the operation and maintenance manuals.  Refer to Division 1 Section 

"Operating and Maintenance Data." 

C. Certification:  Contractor shall submit to the Engineer a certification letter stating that the Owner’s 

designated representative has been trained as specified herein.  Letter shall include date, time, 

attendees and subject of training.  The certification letter shall be signed by the Contractor and the 

Owner’s representative indicating agreement that the training has been provided. 

D. Schedule:  Schedule training with Owner with at least 7 days' advance notice. 

 

 

END OF SECTION 231113 
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SECTION 233113 

METAL DUCTS 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes: 

1. Rectangular metal ducts and plenums for heating, ventilating, and air conditioning systems in 

pressure classes from minus 2 inches to plus 10 inches water gauge. 

B. Related Sections:  The following sections contain requirements that relate to this Section: 

1. Division 7 Section "Penetrations Firestopping," for materials and methods for fire barrier 

penetrations. 

2. Division 7 Section "Joint Sealers," for materials and methods for sealing duct penetrations 

through basement and foundation walls. 

3. Division 23 Section "Identification for HVAC Piping & Equipment," for labeling and identification 

of metal ducts. 

4. Division 23 Section "Common Work Results for HVAC," for materials and methods for wall 

penetrations and equipment pads. 

1.2 DEFINITIONS 

A. Sealing Requirements Definitions:  For the purposes of duct systems sealing requirements specified in 

this Section, the following definitions apply: 

1. Seams:  A seam is defined as joining of two longitudinally (in the direction of airflow) oriented 

edges of duct surface material occurring between two joints.  All other duct surface 

connections made on the perimeter are deemed to be joints. 

2. Joints:  Joints include girth joints; branch and subbranch intersections; so-called duct collar tap-

ins; fitting subsections; louver and air terminal connections to ducts; access door and access 

panel frames and jambs; duct, plenum, and casing abutments to building structures. 

1.3 SYSTEM PERFORMANCE REQUIREMENTS 

A. The duct system design, as indicated, has been used to select and size air moving and distribution 

equipment and other components of the air system.  Changes or alterations to the layout or 

configuration of the duct system must be specifically approved in writing.  Accompany requests for 

layout modifications with calculations showing that the proposed layout will provide the original 

design results without increasing the system total pressure. 

1.4 SUBMITTALS 

A. Product data including details of construction relative to materials, dimensions of individual 

components, profiles, and finishes for the following items: 

1. Sealing Materials. 

2. Fire-Stopping Materials. 

B. Shop drawings from duct fabrication shop, drawn to a scale not smaller than 1/4 inch equals 1 foot, 

on drawing sheets same size as the Contract Drawings, detailing: 

1. Fabrication, assembly, and installation details, including plans, elevations, sections, details of 

components, and attachments to other work. 

2. Duct layout, indicating pressure classifications, duct gauge and sizes in plan view.  For exhaust 

ducts systems, indicate the classification of the materials handled as defined in this Section. 

3. Fittings. 

4. Reinforcing details and spacing. 

5. Seam and joint construction details. 

6. Penetrations through fire-rated and other partitions. 

7. Locations of fire dampers. 

8. Hangers and supports, including methods for building attachment, vibration isolation, and duct 

attachment. 

C. Coordination drawings for ductwork installation in accordance with Division 23 Section "General 

Mechanical Requirements." In addition to the requirements specified in "General Mechanical 

Requirements" show the following: 
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1. Spatial coordination with other systems installed in the same space with the duct systems. 

D. Record drawings including duct systems routing, fittings details, reinforcing, support, and installed 

accessories and devices, in accordance with Division 23 Section "General Mechanical Requirements" 

and Division 1. 

E. Welding certificates including welding procedures specifications, welding procedures qualifications 

test records, and welders' qualifications test records complying with requirements specified in 

"Quality Assurance" below. 

1.5 QUALITY ASSURANCE 

A. Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural Welding 

Code - Steel" for hangers and supports and AWS D9.1 "Sheet Metal Welding Code." 

B. Qualify each welder in accordance with AWS qualification tests for welding processes involved.  

Certify that their qualification is current. 

C. NFPA Compliance:  Comply with the following NFPA Standards: 

1. NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems," except 

as indicated otherwise. 

2. NFPA 90B, “Standard for the Installation of Warm Air Heating and Air Conditioning Systems. 

D. Sheet Metal and Air Conditioning Contractors’ National Association, Inc. (SMACNA):  Provide 

ductwork systems in conformance with “HVAC Duct Construction Standards – Metal and Flexible,” 

latest edition. 

E. Underwriter’s Laboratories (UL):  Comply with the UL standards listed within this section.  Provide 

mastic and tapes that are listed and labeled in accordance with UL 181A and marked according to 

type. 

1.6 PROTECTION AND REPLACEMENT 

A. Protect ductwork during shipping and storage from dirt, debris and moisture damage.  Provide plastic 

covers over ends of ductwork during shipping, storage and installation. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 SHEET METAL MATERIALS 

A. Galvanized Sheet Steel:  Lock-forming quality, ASTM A 653, Coating Designation G 90.  Provide mill 

phosphatized or galvanealed finish for surfaces of ducts exposed to view that is to be field painted. 

B. Reinforcement Shapes and Plates:  Unless otherwise indicated, provide galvanized steel reinforcing 

where installed on galvanized sheet metal ducts.   

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum 

diameter for lengths longer than 36 inches. 

2.2 SEALING MATERIALS 

A. Joint and Seam Sealants, General:  The term sealant used here is not limited to materials of adhesive 

or mastic nature, but also includes tapes and combinations of open weave fabric strips and mastics. 

 Duct tape shall not be used as a sealant on any ducts. 

B. Joint and Seam Tape:  2 inches wide, glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with a gypsum mineral compound and a 

modified acrylic/silicone activator to react exothermically with the tape to form a hard, durable, 

airtight seal. 

D. Solvent-Based Joint and Seam Sealant:  One-part, non-sag, solvent-release-curing, polymerized butyl 

sealant complying with FS TT-S-001657, Type I; formulated with a minimum of 70 percent solids. 

E. Water-Based Joint and Seam Sealant:  UL 181 Listed and UL 723 classified with flame spread/smoke 

development of less than 25/50.  Sealant shall be rated to ±15 inches w.g.  Sealant shall have a 

service temperature of –25 to 200 F and be freeze/thaw stable through 5 cycles.   Approved 

products: Design Polymerics DP 1010, Ductmate Proseal/Fiberseal, Duro Dyne Duroseal, United Duct 

Sealer (Water Based) and Hardcast 601. 
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F. Flanged Joint Mastics:  One-part, acid-curing, silicone elastomeric joint sealants, complying with 

ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flanged Gasket Tapes:  Butyl gasket shall be UL 181 classified with flame spread/smoke 

development of 10/10.  Gasket size shall be minimum 5/8” x 3/16” and have nominal 100% solid 

content.  It shall be non-oxidizing, non-skinning and have a service temperature of –25 to 180 F.  

Approved products:  Design Polymerics DP 1040, Ductmate 440 and Hardcast 1902. 

2.3 FIRE-STOPPING 

A. Fire-Resistant Sealant:  Provide two-part, foamed-in-place, fire-stopping silicone sealant formulated 

for use in a through-penetration fire-stop system for filling openings around duct penetrations 

through walls and floors, having fire-resistance ratings indicated as established by testing identical 

assemblies per ASTM E 814 by Underwriters Laboratory, Inc. or other testing and inspecting agency 

acceptable to authorities having jurisdiction. 

B. Fire-Resistant Sealant:  Provide one-part elastomeric sealant formulated for use in a through-

penetration fire-stop system for filling openings around duct penetrations through walls and floors, 

having fire-resistance ratings indicated as established by testing identical assemblies per ASTM E 

814 by Underwriters Laboratory, Inc. or other testing and inspecting agency acceptable to authorities 

having jurisdiction. 

C. Products:  Subject to compliance with requirements, provide one of the following: 

1. "3M Fire Stop Foam"; 3M Corp. 

2. "SPECSEAL Pensil 200 Silicone Foam"; Specify Technology, Inc. 

3. 3M Fire Stop Sealant"; 3M Corp. 

4. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M. 

5. "Fyre Putty"; Standard Oil Engineered Materials Co. 

2.4 HANGERS AND SUPPORTS 

A. Building Attachments:  Concrete inserts, powder actuated fasteners, or structural steel fasteners 

appropriate for building materials.  Do not use powder actuated concrete fasteners for lightweight 

aggregate concrete or for slabs less than 4 inches thick. 

B. Hangers:  Galvanized sheet steel, or round, uncoated steel, threaded rod. 

1. Hangers Installed In Corrosive Atmospheres:  Electro-galvanized, all-thread rod or hot-dipped-

galvanized rods with threads painted after installation. 

2. Straps and Rod Sizes:  Conform with SMACNA HVAC Duct Construction Standards, 2005 

Edition, for sheet steel width and gauge and steel rod diameters. 

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with 

duct materials. 

D. Trapeze and Riser Supports:  Steel shapes conforming to ASTM A 36. 

1. Where galvanized steel ducts are installed, provide hot-dipped-galvanized steel shapes and 

plates. 

2.5 RECTANGULAR DUCT FABRICATION 

A. General:  Except as otherwise indicated, fabricate rectangular ducts with galvanized sheet steel, in 

accordance with SMACNA "HVAC Duct Construction Standards," 2005 Edition, Tables 2-1 through 

2-28, including their associated details.  Conform to the requirements in the referenced standard for 

metal thickness, reinforcing types and intervals, tie rod applications, and joint types and intervals. 

1. Fabricate rectangular ductwork of minimum 26 gauge sheet metal. 

2. Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class required for 

pressure classification. 

3. Provide materials that are free from visual imperfections such as pitting, seam marks, roller 

marks, stains, and discolorations. 

B. Crossbreaking or Cross Beading:  Crossbreak or bead duct sides that are 19 inches and larger and are 

20 gauge or less, with more than 10 sq. ft. of unbraced panel area, as indicated in SMACNA "HVAC 

Duct Construction Standards," 2005 Edition, Figure 2-9, unless they are lined or are externally 

insulated. 

C. Field Painted Ductwork:  Provide mill phosphatized finish on exposed surfaces of rectangular 
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ductwork and duct fittings to be field painted.   

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. All ducts shall be galvanized steel. 

3.2 DUCT INSTALLATION, GENERAL 

A. Duct System Pressure Class:  Construct and install each duct system except factory-manufactured 

ductwork for the specific duct pressure classification indicated. For factory-manufactured ductwork, 

refer to Paragraph “Factory-Manufactured Ductwork”. 

1. Exhaust Air Ducts:  2 inches water gauge, negative pressure. 

B. Install ducts with the fewest possible joints. 

C. Use fabricated fittings for all changes in directions, changes in size and shape, and connections. 

D. Install couplings tight to duct wall surface with projections into duct at connections kept to a 

minimum. 

E. Locate ducts, except as otherwise indicated, vertically and horizontally, parallel and perpendicular to 

building lines; avoid diagonal runs.  Install duct systems in shortest route that does not obstruct 

useable space or block access for servicing building and its equipment. 

F. Cover ducts openings during construction with duct caps or three-mil plastic to protect inside of 

(installed and delivered) ductwork from exposure to dust, dirt, paint and moisture.  Do not use duct 

tape on ducts that will be exposed or painted. 

3.3 SEAM AND JOINT SEALING 

A. General:  Seal duct seams and joints as follows: 

1. Pressure Classification Less than or equal to 2 Inches Water Gauge:  Transverse joints only to 

meet SMANCA Seal Class C. 

3.4 HANGING AND SUPPORTING 

A. Install rigid, rectangular metal duct with support systems indicated in Chapter 5 of the SMACNA 

"HVAC Duct Construction Standards", 2005 Edition. 

B. Upper attachments to structures shall have an allowable load not exceeding 1/4 of the failure (proof 

test) load but are not limited to the specific methods indicated.   Hangers and supports shall be 

fastened to building joists or beams.  Do not attach hangers and supports to the above roof with 

sheet metal screws. 

3.5 PENETRATIONS 

A. Exterior Wall Penetrations: Seal duct penetrations through exterior wall constructions with sleeves, 

packing, and sealant.  Refer to Division 23 Section “Basic Mechanical Materials and Methods” for 

additional information. 

3.6 CONNECTIONS 

A. Equipment Connections:  Connect equipment with flexible connectors in accordance with Division 23 

Section "Air Duct Accessories." 

3.7 FIELD QUALITY CONTROL 

A. The Owner will contract with an independent testing agency to perform, record, and report leakage 

tests. 

B. Remake leaking joints as required and apply sealants to achieve specified maximum allowable 

leakage. 

END OF SECTION 233113 
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SECTION 233300 

AIR DUCT ACCESSORIES 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. Extent of ductwork accessories work is indicated on drawings and in schedules, and by requirements 

of this Section. 

B. Types of ductwork accessories required for project include the following: 

1. Fire dampers. 

2. Flexible connections. 

C. Refer to other Division 23 Sections for testing, adjusting, and balancing of ductwork accessories; not 

work of this Section. 

1.2 QUALITY ASSURANCE 

A. Manufacturer's Qualifications:  Firms regularly engaged in manufacture of ductwork accessories, of 

types and sizes required, whose products have been in satisfactory use in similar service for not less 

than 3 years. 

B. Codes and Standards: 

1. SMACNA Compliance:  Comply with applicable portions of SMACNA "HVAC Duct Construction 

Standards, Metal and Flexible", 2005 Edition. 

2. Industry Standards:  Comply with ASHRAE recommendations pertaining to construction of 

ductwork accessories, except as otherwise indicated. 

3. UL Compliance: 

a. Construct, test, and label fire dampers in accordance with current edition of UL Standard 

555 "Fire Dampers".  Construct, test, and label smoke dampers in accordance with current 

edition of UL Standard 555S "Smoke Dampers". 

b. Construct flexible ductwork in compliance with UL Standard 181 “Factory-Made Air Ducts 

and Connections”. 

c. Duct tape shall be labeled in accordance with UL Standard 181B and marked 181B-FX.  

Non-metallic duct clamps shall be labeled in accordance with UL Standard 181B and 

marked 181B-C. 

4. NFPA Compliance: 

a. Comply with applicable provisions of NFPA 90A "Air Conditioning and Ventilating 

Systems", pertaining to installation of ductwork accessories.  Comply with NFPA 90B 

“Standard for the Installation of Warm Air Heating and Air-Conditioning Systems. 

5. ASTM Compliance:  Products shall have flame-spread index of 25 or less, and smoke-developed 

index of 50 or less, as tested by ASTM E 84 “Surface Burning Characteristics” (NFPA 255) 

method. 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical product data for each type of ductwork accessory 

including dimensions, capacities and materials of construction; and installation instructions.   

B. Shop Drawings:  Submit manufacturer's assembly-type shop drawings for each type of ductwork 

accessory showing interfacing requirements with ductwork, method of fastening or support, and 

methods of assembly of components. 

C. Maintenance Data:  Submit manufacturer's maintenance data including parts lists for each type of 

duct accessory.  Include this data, product data, and shop drawings in maintenance manual; in 

accordance with requirements of Division 1. 

1.4 SPARE PARTS 

A. Furnish extra fusible links to Owner, one link for every 10 installed of each temperature range; obtain 

receipt. 

PART 2 - PRODUCTS AND MATERIALS 
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2.1 FIRE DAMPERS 

A. General:  Provide fire dampers at locations indicated on the drawings.  Damper ratings shall be as 

required to maintain the fire ratings noted on the architectural drawings.  Provide duct access door 

for inspection and service to each fire damper and fusible link as required.  Provide sleeves of length 

as required to meet the installed location. 

B. Fabricated Fire Dampers:  Provide dampers constructed in accordance with SMACNA "Fire Dampers 

and Heat Stop Guide". 

C. Fire Dampers:  Provide fire dampers, of types and sizes indicated.  Construct casings of minimum 22-

ga galvanized steel or as required to maintain applicable UL classification.  Fire dampers shall be 

dynamic-rated for closure under pressure. Provide fusible link rated at 160 to 165 degrees F (71 to 

74 degrees C) unless otherwise indicated.  Provide damper with positive lock in closed position, and 

with the following additional features: 

1. Damper Blade Assembly:  Curtain type with blades out of the airstream. 

2. Blade Material:  Steel, match casing. 

D. Manufacturer:  Subject to compliance with requirements, provide fire and smoke dampers of one of 

the following: 

1. Air Balance, Inc. 

2. Cesco Products. 

3. Greenheck 

4. Louvers & Dampers, Inc. 

5. Nailor Industries, Inc. 

6. Pottorff 

7. Prefco Products, Inc. 

8. Ruskin Mfg. Co. 

2.2 FLEXIBLE CONNECTORS 

A. General:  Provide flexible duct connections wherever ductwork connects to vibration isolated 

equipment.  Construct flexible connections of neoprene-coated flameproof fabric crimped into duct 

flanges for attachment to duct and equipment.  Make airtight joint.  Provide adequate joint flexibility 

to allow for thermal, axial, transverse, and torsional movement, and also capable of absorbing 

vibration of connected equipment. 

B. Flexible connectors shall have flame-spread index of 25 or less, and smoke-developed index of 50 or 

less, as tested by ASTM E 84 (NFPA 255) method. 

C. Manufacturer:  Subject to compliance with requirements, provide flexible connections of one of the 

following: 

1. American/Elgen Co.; Energy Div. 

2. ATCO Rubber Products, Inc. 

3. Duro Dyne Corp. 

1. Elgen Manufacturing Co., Inc. 

2. Flexaust (The) Co. 

3. Ventfabrics, Inc. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which ductwork accessories will be installed.  Do not proceed 

with work until unsatisfactory conditions have been corrected in manner acceptable to Installer. 

3.2 FIELD QUALITY CONTROL 

A. Operate installed ductwork accessories to demonstrate compliance with requirements.  Test for air 

leakage while system is operating.  Repair or replace faulty accessories, as required to obtain proper 

operation and leakproof performance. 

3.3 ADJUSTING AND CLEANING 

A. Adjusting:  Adjust ductwork accessories for proper settings, install fusible links in fire dampers and 

adjust for proper action. 
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B. Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces with 

manufacturer's touch-up paint. 

 

 

END OF SECTION 233300 
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SECTION 233423 

HVAC POWER VENTILATORS 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes the following types of power ventilators: 

1. Wall-mounted exhausters 

1.2 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections: 

1. Product data for selected models, including specialties, accessories, and the following: 

a. Certified fan performance curves with system operating conditions indicated. 

b. Certified fan sound power ratings. 

c. Motor ratings and electrical characteristics plus motor and fan accessories.  For fans with 

factory-furnished starters or variable frequency drives, include short circuit current ratings. 

d. Materials gages and finishes, including color charts. 

e. Dampers, including housings, linkages, and operators. 

2. Shop drawings from manufacturer detailing equipment assemblies and indicating dimensions, 

weights, required clearances, components, and location and size of field connections. 

3. Wiring diagrams that detail power, signal, and control wiring.  Differentiate between 

manufacturer-installed wiring and field-installed wiring. 

4. Maintenance data for power ventilators, for inclusion in Operating and Maintenance Manual 

specified in Division 1 and Division 23 Section "General Mechanical Requirements." 

1.3 QUALITY ASSURANCE 

A. AMCA Compliance:  Provide products that meet performance requirements and are licensed to use 

the AMCA Seal. 

B. UL Compliance:  Fans and fan motors shall be designed, manufactured, and tested in accordance 

with UL 705 "Power Ventilators." 

C. UL Compliance:  Fans and components shall be UL listed and labeled. 

D. Nationally Recognized Testing Laboratory and NEMA Compliance (NRTL):  Fans and components 

shall be NRTL listed and labeled.  The term "NRTL" shall be as defined in OSHA Regulation 1910.7. 

E. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 

F. Electrical Component Standard:  Components and installation shall comply with NFPA 70 "National 

Electrical Code." 

1.4 SEQUENCING AND SCHEDULING 

A. Coordinate the size and location of structural steel support members. 

1.5 SPARE PARTS 

A. Furnish one additional complete set of belts for each belt-driven fan. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Centrifugal Wall Ventilators: 

a. Acme Engrg. & Mfg. Corp. 

b. Carnes Company, Inc. 

c. Cook (Loren) Co. 

d. Greenheck Fan Corp. 

e. Hartzell Fan, Inc. 

f. PennBarry. 
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g. RuppAir Management Systems 

h. Twin City Fan Company 

2.2 SOURCE QUALITY CONTROL 

A. Testing Requirements:  The following factory tests are required: 

1. Sound Power Level Ratings:  Comply with AMCA Standard 301 "Method for Calculating Fan 

Sound Ratings From Laboratory Test Data."  Test fans in accordance with AMCA Standard 300 

"Test Code for Sound Rating."  Fans shall be licensed to bear the AMCA Certified Sound 

Ratings Seal. 

2. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, 

and efficiency by factory tests and ratings in accordance with AMCA Standard 210/ASHRAE 

Standard 51 - Laboratory Methods of Testing Fans for Rating. 

2.3 FANS, GENERAL 

A. General:  Provide fans that are factory fabricated and assembled, factory tested, and factory 

finished; with indicated capacities and characteristics. 

B. Fans and Shafts:  Statically and dynamically balanced and designed for continuous operation at the 

maximum rated fan speed and motor horsepower. 

1. Fan Shaft:  Turned, ground, and polished steel designed to operate at no more than 70 percent 

of the first critical speed at the top of the speed range of the fan's class. 

C. Belt Drives:  Factory mounted, with final alignment and belt adjustment made after installation. 

1. Service Factor:  1.4. 

D. Belts:  Oil-resistant, nonsparking, and nonstatic. 

E. Motors and Fan Wheel Pulleys:  Adjustable pitch for use with motors through 15 HP; fixed pitch for 

use with motors larger than 15 HP.  Select pulley so that pitch adjustment is at the middle of the 

adjustment range at fan design conditions. 

1. Belt Guards:  Provide steel belt guards for motors mounted on the outside of the fan cabinet. 

F. Shaft Bearings:  Provide type indicated, having a median life "Rating Life" (AFBMA L(50)) of 

200,000, calculated in accordance with AFBMA Standard 9 for ball bearings and AFBMA Standard 

11 for roller bearings. 

G. Factory Finish:  The following finishes are required: 

1. Sheet Metal Parts:  Prime coating prior to final assembly. 

2. Exterior Surfaces:  Baked-enamel finish coat after assembly. 

2.4 CENTRIFUGAL WALL VENTILATORS 

A. General Description:  Belt-driven or direct-drive as indicated, centrifugal fans consisting of housing, 

wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, and accessories.   

B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi design fan 

inlet cone. 

C. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt-Driven Drive Assembly:  Resiliently mounted to the housing, with the following features: 

1. Pulleys:  Cast-iron, adjustable-pitch. 

2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 

3. Fan Shaft:  Turned, ground, and polished steel drive shaft keyed to wheel hub. 

4. Fan and motor isolated from exhaust air stream. 

E. Accessories:  Provide the following items as indicated: 

1. Disconnect Switch:  Nonfusible type, with thermal overload protection mounted inside fan 

housing, factory-wired through an internal aluminum conduit. 

2. Bird Screens:  Maximum 1/2-inch mesh, 16-gage aluminum or brass wire. 

2.5 MOTORS 

A. Torque Characteristics:  Sufficient to accelerate the driven loads satisfactorily. 

B. Motor Sizes:  Minimum sizes and electrical characteristics as indicated.  If not indicated, large 

enough so that the driven load will not require the motor to operate in the service factor range. 
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C. Temperature Rating:  90 deg C maximum temperature rise at 40 deg C ambient for continuous duty 

at full load (Class B Insulation). 

D. Service Factor:  1.15 for polyphase motors and 1.35 for single-phase motors. 

E. Motor Construction:  NEMA Standard MG 1, general purpose, continuous duty, Design B.  Provide 

permanent-split capacitor classification motors for shaft-mounted fans and capacitor start 

classification for belted fans. 

1. Bases:  Adjustable. 

2. Bearings:  The following features are required: 

a. Ball or roller bearings with inner and outer shaft seals. 

b. Grease lubricated. 

c. Designed to resist thrust loading where belt drives or other drives produce lateral or axial 

thrust in motor. 

3. Enclosure Type:  The following features are required: 

a. Open drip-proof motors where satisfactorily housed or remotely located during operation. 

b. Guarded drip-proof motors where exposed to contact by employees or building occupants. 

4. Overload protection:  Built-in, automatic reset, thermal overload protection. 

5. Noise rating:  Quiet. 

6. Efficiency:  Energy-efficient motors shall have a minimum efficiency as scheduled in accordance 

with IEEE Standard 112, Test Method B.  If efficiency not specified, motors shall have a higher 

efficiency than "average standard industry motors" in accordance with IEEE Standard 112, Test 

Method B. 

7. Nameplate:  Indicate the full identification of manufacturer, ratings, characteristics, 

construction, and special features. 

F. Starters, Electrical Devices, and Wiring:  Starters, electrical devices and connections are specified in 

Division 26. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install fans level and plumb, in accordance with manufacturer's written instructions.  Support units 

as described below, using the vibration control devices indicated.  Vibration control devices are 

specified in Division 23 Section "Vibration Isolation for HVAC Piping and Equipment." 

B. Arrange installation to provide access space around fans for service and maintenance. 

3.2 ADJUSTING, CLEANING, AND PROTECTING 

A. Clean the entire unit including cabinet interiors just prior to substantial completion to remove foreign 

material and construction dirt and dust.  Vacuum clean fan wheel and cabinet. 

3.3 STARTUP 

A. Final Checks Before Start-Up:  Perform the following operations and checks before start-up: 

1. Remove shipping blocking and bracing. 

2. Verify fan assembly is secure on mountings and supporting devices and that connections for 

ductwork, and electrical are complete.  Verify proper thermal overload protection is installed in 

motors, starters, and disconnects. 

3. Perform cleaning and adjusting specified in this Section. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel 

free rotation and smooth bearings operations.  Reconnect fan drive system, align belts, and 

install belt guards. 

5. Lubricate bearings, pulleys, belts, and other moving parts with factory-recommended lubricants. 

6. Disable automatic temperature control operators. 

B. Starting procedures for fans: 

1. Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust fan to 

indicated RPM. 

a. Replace fan and motor pulleys as required to achieve design conditions. 

2. Measure and record motor electrical values for voltage and amperage. 

3. Shut unit down and reconnect automatic temperature control operators. 
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4. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for procedures for 

air-handling-system testing, adjusting, and balancing. 

3.4 DEMONSTRATION 

A. Demonstration Services:  Train Owner's maintenance personnel on the following: 

1. Procedures and schedules related to start-up and shutdown, troubleshooting, servicing, 

preventative maintenance, and how to obtain replacement parts. 

2. Familiarization with contents of Operating and Maintenance Manuals specified in Division 1 

Section "Closeout Procedures" and Division 23 Section "General Mechanical Requirements." 

B. Schedule training with at least 7 days' advance notice. 

 

 

END OF SECTION 233423 
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SECTION 233713 

DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. Extent of air outlets and inlets work is indicated by drawings and schedules, and by requirements of 

this Section. 

B. Types of outlets and inlets required for project include the following: 

1. Louvers. 

C. Refer to other Division 23 sections for ductwork and duct accessories required in conjunction with 

air outlets and inlets; not work of this Section. 

D. Refer to other Division 23 sections for balancing of air outlets and inlets; not work of this Section. 

1.2 QUALITY ASSURANCE 

A. Codes and Standards: 

1. AMCA Compliance:  Test and rate louvers in accordance with AMCA 500 "Test Method for 

Louvers, Dampers and Shutters". 

2. AMCA Seal:  Provide louvers bearing AMCA Certified Rating Seal.  

3. NFPA Compliance:  Install air outlets and inlets in accordance with NFPA 90A "Standard for the 

Installation of Air Conditioning and Ventilating Systems". 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical product data for air outlets and inlets including the 

following: 

1. Schedule of louvers indicating drawing designation, room location, number furnished, model 

number, size, and accessories furnished. 

2. Data sheet for each type of louver; indicating construction, finish, and mounting details. 

3. Performance data for each type of louver furnished, including free area, pressure drop, moisture 

carryover characteristics, and velocity at specified airflows.  Indicate selections on data. 

4. Shop Drawings:  Submit manufacturer's assembly-type shop drawing for each type of louver, 

indicating materials and methods of assembly of components. 

5. Maintenance Data:  Submit maintenance data, including cleaning instructions for finishes, and 

spare parts lists.  Include this data, product data, and shop drawings in maintenance manuals; 

in accordance with requirements of Division 1. 

B. Coordination Drawings:  Wall elevations drawn to scale to show locations and coordination of 

louvers with structural framing. 

C. Color Samples for Initial Selection:  Manufacturer’s color charts showing the full range of colors 

available for louvers with factory-applied color finishes. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 LOUVERS 

A. General:  Except as otherwise indicated, provide manufacturer's standard louvers as scheduled or 

indicated on the drawings; of size, shape, capacity and type indicated; constructed of materials and 

components as indicated, and provided with accessories as required for a complete installation. 

B. Performance:  Provide louvers that have minimum free area, and maximum pressure drop of each 

type as listed in manufacturer's current data, complying with louver schedule. 

1. Structural Performance:  Louvers shall withstand the effects of gravity loads and wind and/or 

seismic loads as defined in the applicable building code for the installed location without 

permanent deformation of louver components, noise or metal fatigue caused by louver-blade 

rattle or flutter, or permanent damage to fasteners and anchors.  Wind pressures shall be 

considered to act normal to the face of the building. 

C. Substrate Compatibility:  Provide louvers with frame and sill styles that are compatible with adjacent 
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substrate, and that are specifically manufactured to fit into construction openings with accurate fit 

and adequate support, for weatherproof installation.  Refer to general construction drawings and 

specifications for types of substrate which will contain each type of louver. 

D. Materials:  Construct of aluminum extrusions, ASTM B 221, Alloy 6063-T52.  Weld units or use 

stainless steel fasteners. 

E. Louver Screens:  On inside face of exterior louvers, provide 1/2" square mesh anodized aluminum 

wire bird screens mounted in removable extruded aluminum frames. 

F. Louver Supports:  Louver design shall limit span between visible mullions to 10' and shall incorporate 

structural supports required to withstand a wind load of 20 lbs. per sq. ft. 

G. Intermediate Blade Supports:  Where needed blade supports shall be provided by louver manufacturer 

on the rear of blade only. 

H. Manufacturers:  Subject to compliance with requirements, provide louvers of one of the following: 

1. American Warming & Ventilating Inc. 

2. Arrow United Industries, Inc. 

3. Carnes Co.; Div. of Wehr Corp. 

4. Cesco 

5. Greenheck 

6. Industrial Louvers, Inc. 

7. Louvers & Dampers, Inc. 

8. Nailor Industries, Inc. 

9. Pottorff 

10. Ruskin Mfg. Co. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which air outlets and inlets are to be installed for compliance 

with installation tolerances and conditions that would affect the performance of the equipment.  Do 

not proceed with work until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install air outlets and inlets in accordance with manufacturer's written instructions, design 

drawings, referenced standards, and in accordance with recognized industry practices to insure that 

products serve intended function. 

B. Coordinate with other work, including ductwork and duct accessories, to interface installation of air 

outlets and inlets with other work. 

 

 

END OF SECTION 233713 
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SECTION 260010 

GENERAL ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section and to all following sections within 

Division 26. 

1.2 SUMMARY 

A. This Division requires providing complete functioning systems, and each element thereof, as 

specified, indicated, or reasonably inferred, on the Drawings and in these Specifications, including 

every article, device, or accessory (whether or not specifically called for by item) reasonably 

necessary to facilitate each system’s functioning as indicated by the design and the equipment 

specified.  Elements of the work include, but are not limited to, materials, labor, supervision, 

supplies, tools, equipment, transportation and utilities.  

B. Division 26 of these Specifications, and Drawings numbered with prefix E generally describe these 

systems, but the scope of the electrical Work includes all such Work indicated in all of the Contract 

Documents, including, but not limited to: Instructions to Bidders; Proposal Form; General Conditions; 

Supplementary General Conditions; Architectural, Structural, Mechanical, Plumbing and Electrical 

Drawings and Specifications; and Addenda. 

C. Drawings are graphic representations of the Work upon which the Contract is based.  They show the 

materials and their relationship to one another, including sizes, shapes, locations, and connections.  

They also convey the scope of Work, indicating the intended general arrangement of the equipment, 

fixtures, outlets and circuits without showing all of the exact details as to elevations, offsets, control 

lines, and other installation requirements.  Use the Drawings as a guide when laying out the Work 

and to verify that materials and equipment will fit into the designated spaces, and which, when 

installed per manufacturers' requirements, will ensure a complete, coordinated, satisfactory and 

properly operating system. 

D. Specifications define the qualitative requirements for products, materials, and workmanship upon 

which the Contract is based. 

1.3 QUALITY ASSURANCE 

A. Execute all Work under this Division in a thorough and professional manner by competent and 

experienced workmen duly trained to perform the Work specified. 

B. Install all Work in strict conformance with all manufacturers' requirements and recommendations, 

unless these Documents exceed those requirements.  Install all equipment and materials in a neat 

and professional manner, aligned, leveled, and adjusted for satisfactory operation, in accordance with 

NECA guidelines. 

C. Unless indicated otherwise on the Drawings, provide all material and equipment new, of the best 

quality and design, free from defects and imperfections and with markings or a nameplate identifying 

the manufacturer and providing sufficient reference to establish quality, size and capacity.  Provide 

all material and equipment of the same type from the same manufacturer whenever practicable. 

D. Unless specified otherwise, manufactured items of the same types specified within this Division shall 

have been installed and used, without modification, renovation, or repair for not less than one year 

prior to date of bidding for this Project.  

1.4 CODES, REFERENCES AND STANDARDS 

A. Execute all Work in accordance with, and comply at a minimum with, National Fire Protection 

Association (NFPA) codes, state and local building codes, and all other applicable codes and 

ordinances in force, governing the particular class of Work involved, for performance, workmanship, 

equipment, and materials.  Additionally, comply with rules and regulations of public utilities and 

municipal departments affected by connection of services. Where conflicts between various codes, 

ordinances, rules, and regulations exist, comply with the most stringent.  Wherever requirements of 
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these Specifications, Drawings, or both, exceed those of the above items, the requirements of these 

Specifications, Drawings, or both, shall govern.  Code compliance, at a minimum, is mandatory.  

Construe nothing in these Construction Documents as permitting work not in compliance, at a 

minimum, with these codes.  Bring all conflicts observed between codes, ordinances, rules, 

regulations and these documents to the Architect’s and Engineer’s attention in sufficient time, prior 

to the opening of Bids, to prepare the Supplementary Drawings and Specifications Addenda required 

to resolve the conflict.  

B. If the conflict is not reported timely, prior to the opening of bids, resolve the conflict and provide the 

installation in accordance with the governing codes and to the satisfaction of the Architect and 

Engineer, without additional compensation. Contractor will be held responsible for any violation of 

the law. 

C. Obtain timely inspections by the constituted authorities having jurisdiction; and, upon final 

completion of the Work, obtain and deliver to the Owner executed final certificates of acceptance 

from these authorities having jurisdiction. 

D. All material, manufacturing methods, handling, dimensions, methods of installation and test 

procedures shall conform to industry standards, acts, and codes, including, but not limited to the 

following, except where these Drawings and Specifications exceed them:  

 BOCA Building Officials Code Administration 

 FBC Florida Building Code 

 IBC International Building Code 

 NBC National Building Code 

 ADA Americans with Disabilities Act 

 AEIC Association of Edison Illuminating Companies 

 ANSI American National Standards Institute 

 ASTM American Society of Testing Materials 

 AWS American Welding Society 

 AWWA American Water Works Association 

 ICEA Insulated Conductors Engineers Association 

 IEEE Institute of Electrical and Electronics Engineers 

 IES Illuminating Engineering Society 

 NBFU National Board of Fire Underwriters 

 NEC National Electrical Code, NFPA 70 

 NECA National Electrical Contractors Association 

 NEMA National Electrical Manufactures' Association 

 NETA InterNational Electrical Testing Association 

 NFPA National Fire Protection Association 

 OSHA Occupational Safety and Health Act 

 UL Underwriter's Laboratories 

E. Comply with rules and regulations of public utilities and municipal departments affected by 

connections of services. 

F. Perform all electrical work in compliance with applicable safety regulations, including OSHA 

regulations.  All safety lights, guards, and warning signs required for the performance of the 

electrical work shall be provided by the Contractor. 

G. Obtain and pay for all permits, licenses and fees that are required by the governing authorities for the 

performance of the electrical work.  

1.5 DEFINITIONS 

A. Whenever used in these Specifications or Drawings, the following terms shall have the indicated 

meanings: 

1. Furnish: “To supply and deliver to the project site, ready for unloading, unpacking, assembling, 

installing, and similar operations.” 

2. Install: “To perform all operations at the project site, including, but not limited to, and as 

required: unloading, unpacking, assembling, erecting, placing, anchoring, applying, working to 

dimension, finishing, curing, protecting, cleaning, testing, commissioning, starting up and 

similar operations, complete, and ready for the intended use.” 

3. Provide: “To furnish and install complete, and ready for the intended use.” 
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4. Furnished by Owner (or Owner-Furnished) or Furnished by Others: “An item furnished by the 

Owner or under other Divisions or Contracts, and installed under the requirements of this 

Division, complete, and ready for the intended use, including all items and services incidental to 

the Work necessary for proper installation and operation.  Include the installation under the 

warranty required by this Division. 

5. Engineer: Where referenced in this Division, “Engineer” is the Engineer of Record and the Design 

Professional for the Work under this Division, and is a Consultant to, and an authorized 

representative of, the Architect, as defined in the General and/or Supplementary Conditions.  

When used in this Division, it means increased involvement by, and obligations to, the Engineer, 

in addition to involvement by, and obligations to, the “Architect”. 

6. AHJ: The local code and/or inspection agency (Authority) Having Jurisdiction over the Work. 

7. NRTL: Nationally Recognized Testing Laboratory, as defined and listed by OSHA in 

29 CFR 1910.7 (e.g., UL, ETL, CSA, etc.), and acceptable to the Authority having Jurisdiction 

(AHJ) over this project.  Nationally Recognized Testing Laboratories and standards listed are 

used only to represent the characteristics required and are not intended to restrict the use of 

other NRTLs that are acceptable to the AHJ, and standards that meet the specified criteria. 

B. The terms "approved equal", “equivalent”, or "equal" are used synonymously and shall mean 

“accepted by or acceptable to the Engineer as equivalent to the item or manufacturer specified”.  

The term "approved" shall mean labeled, listed, or both, by an NRTL, and acceptable to the AHJ over 

this project.  

C. Manufacturers: The listing of specific manufacturers does not imply acceptance of their products 

that do not meet the specified ratings, features and functions. Manufacturers listed are not relieved 

from meeting these specifications in their entirety. 

D. The following definitions apply to excavation operations: 

1. Additional Excavation: Where excavation has reached indicated sub-grade elevations, if 

unsuitable bearing materials are encountered, continue excavation until suitable bearing 

materials are reached.  The Contract Sum may be adjusted by an appropriate Contract 

Modification. 

2. Sub-base: as used in this Section refers to the compacted soil layer used in pavement systems 

between the sub-grade and the pavement base course material. 

3. Sub-grade: as used in this Section refers to the compacted soil immediately below the slab or 

pavement system. 

4. Unauthorized excavation consists of removal of materials beyond indicated sub-grade elevations 

or dimensions without specific direction from the Architect. 

1.6 COORDINATION 

A. Coordinate with other Divisions for electrical work included in them but not listed in Division 26 or 

indicated on electrical Drawings. 

B. Visit the site and ascertain the conditions to be encountered in installing the Work under this 

Division, verify all dimensions and locations before purchasing equipment or commencing work, and 

make due provisions for same in the bid.  Failure to comply with this requirement shall not be 

considered justification for omission, alteration, and incorrect or faulty installation of any of the Work 

under this Division or for additional compensation for any Work covered by this Division. 

C. Refer to Drawings and Divisions of the other trades and to relevant equipment drawings and shop 

drawings to determine the extent of clear spaces.  Make all offsets required to clear equipment, 

beams and other structural members, and to facilitate concealing conduit in the manner anticipated 

in the design. 

D. Provide materials with trim that will fit properly the types of ceiling, wall, or floor finishes actually 

installed. 

E. Maintain an electrical foreman on the jobsite at all times to coordinate this Work with other trades so 

that various components of the electrical systems is installed at the proper time, fits the available 

space, and allows proper service access to all equipment.  Carry on the Work in such a manner that 

the Work of the other trades will not be handicapped, hindered, or delayed at any time. 

F. Work of this Division shall progress according to the "Construction Schedule" as described in 

Division 01 and as approved by the Architect.  Cooperate in establishing these schedules and 

perform the Work under this Division, in a timely manner in conformance with the construction 
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schedule so as to ensure successful achievement of all schedule dates. 

1.7 MEASUREMENTS AND LAYOUTS 

A. The Drawings are schematic in nature, but show the various components of the systems 

approximately to scale and attempt to indicate how they are to be integrated with other parts of the 

Work.  Figured dimensions take precedence to scaled dimensions.  Determine exact locations by job 

measurements, by checking the requirements of other trades, and by reviewing all Contract 

Documents.  Correct, at no additional costs to the Owner, errors that could have been avoided by 

proper checking and inspection. 

1.8 SUBMITTALS 

A. Refer to Division 01 and General Conditions for submittal requirements. 

B. Submittals and shop drawings shall not contain HEI’s firm name or logo, nor shall it contain the HEI’s 

engineers’ seal and signature.  They shall not be copies of HEI’s work product.  If the contractor 

desires to use elements of such product, the license agreement for transfer of information at the end 

of this section must be used. 

C. Assemble and submit for review, manufacturers product literature for material and equipment to be 

furnished, installed, or both, under this Division, including shop drawings, manufacturers’ product 

data and performance sheets, samples, and other submittals required by this Division.  Provide the 

number of submittals required by Division 01; however, at a minimum, submit seven (7) sets. 

D. Provide submittals in sufficient detail so as to demonstrate compliance with these Contract 

Documents and the design concept.  Highlight, mark, list or indicate the materials, performance 

criteria and accessories that are being proposed. 

E. Refer to individual Sections for additional submittal requirements. 

F. Transmit submittals as early as required to support the project schedule.  Allow for two weeks 

Engineer review time, plus to/from mailing time via the Architect, plus a duplication of this time for 

resubmittals, if required.  Transmit submittals as soon as possible after Notice to Proceed and before 

construction starts. 

G. Before transmitting submittals and material lists, verify that the equipment submitted is mutually 

compatible with and suitable for the intended use.  Verify that the equipment will fit the available 

space and allow ample room for maintenance.  If the size of equipment furnished makes necessary 

any change in location, or configuration, submit a shop drawing showing the proposed layout. 

H. Submittals shall contain the following information. Submittals not so identified will be returned to the 

Contractor without action: 

1. The project name. 

2. The applicable Specification Section and paragraph. 

3. The submittal date. 

4. The Contractor's stamp, which shall certify that the stamped drawings have been checked by 

the Contractor, comply with the Drawings and Specifications, and have been coordinated with 

other trades. 

I. Refer to Division 1 for acceptance of electronic submittals for this project.  For electronic submittals, 

Contractor shall submit the documents in accordance with the procedures specified in Division 1.  

Contractor shall notify the Architect and Engineer that the shop drawings have been posted.  If 

electronic submittal procedures are not defined in Division 1, Contractor shall include the website, 

user name and password information needed to access the submittals. For submittals sent by e-mail, 

Contractor shall copy the Architect and Engineer’s designated representatives.  Contractor shall 

allow the Engineer review time as specified above in the construction schedule.  Contractor shall 

submit only the documents required to purchase the materials and/or equipment in the electronic 

submittal and shall clearly indicate the materials, performance criteria and accessories being 

proposed.  General product catalog data not specifically noted to be part of the specified product will 

be rejected and returned without review. 

J. The Engineer’s checking and subsequent acceptance of such submittals shall not relieve the 

Contractor from responsibility for deviations from Drawings or Specifications unless he has, in 

writing, called the Engineer’s and Architect’s attention to such deviations at the time of submission, 

and secured written acceptance; nor shall it relieve him from responsibility for errors in dimensions, 
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details, sizes of members, or quantities; or for omissions of components or fittings; or for not 

coordinating items with actual building conditions and adjacent work. 

1.9 ELECTRONIC DRAWING FILES 

A. In preparation of shop drawings or record drawings, Contractor may, at his option, obtain electronic 

drawing files in AutoCAD or DXF format from the Engineer for a shipping and handling fee of $200 

for a drawing set up to 12 sheets and $15 per sheet for each additional sheet.  Contact the 

Architect for Architect’s written authorization.  Contractor shall complete and send the form 

attached at the end of this section along with a check made payable to Henderson Engineers, Inc.  

Contractor shall indicate the desired shipping method and drawing format on the attached form.  In 

addition to payment, Architect’s written authorization and Engineer’s release agreement form must 

be received before electronic drawing files will be sent. 

1.10 SUBSTITUTIONS 

A. Refer to Bid documents, General and Supplementary Conditions and Division 01 Specification 

Sections for limitations and restrictions on substitutions. 

B. Materials, products and equipment described in the Bidding Documents establish a standard of 

required function, dimension, appearance and quality to be met by the proposed substitution. 

C. No substitutions will be considered with receipt of Bids, unless the Architect and Engineer have 

received from the Bidder a written request for approval to bid a substitution at least ten calendar 

days prior to the date for receipt of Bids, and have approved the substitution request.  Include, with 

each such request, the name of the material or equipment for which substitution is being requested, 

and a complete description of the proposed substitution, including drawings, cut sheets, performance 

and test data, and all other information necessary for an evaluation.  Include also a statement setting 

forth changes in other materials, equipment or other work that would be required to incorporate the 

substitution.  The burden of proof of the merit of the proposed substitute is upon the proposer.  The 

Architect's or Engineer’s decision to approve or disapprove a substitution in a Bid is final. 

D. If the proposed substitution is approved prior to receipt of Bids, such approval will be stated in an 

Addendum.  Bidders shall not rely upon approvals made in any other manner, including verbal. 

E. No substitutions will be considered after receipt of Bids and before award of the Contract. 

F. No substitutions will be considered after the Contract is awarded unless specifically provided in the 

Contract Documents. 

1.11 OPERATION AND MAINTENANCE DATA 

A. Refer to Division 01 and General Conditions for Operation and Maintenance Data. 

B. Submit data prior to requesting the final punch list and before all requests for Substantial 

Completion. 

C. Instruct the Owner's permanent personnel in the proper operation of, startup and shutdown 

procedures and maintenance of the equipment and components of the systems installed under this 

Division. 

D. Prior to Substantial Completion of the project, furnish to the Architect, for Engineer’s review, and for 

the Owner’s use, four (4) copies of brochures in three-ring, loose-leaf, hard-back notebook form, 

divided and tabbed, containing equipment data, approved submittals, shop drawings, diagrams, 

capacities, spare part numbers, manufacturer’s service and maintenance data, warranties, 

guarantees, etc.  Include local contacts complete with address and telephone number, for equipment, 

apparatus, and system components furnished and installed under this Division of the specifications. 

1.12 RECORD DRAWINGS 

A. Keep a set of jobsite work prints of the Issued for Construction Drawings on the jobsite during 

construction, for the purpose of annotating changes.  During the course of construction, indicate on 

these Documents, changes made from the Conformed Contract Documents.  Pay particular attention 

to those items that require locating for servicing. 

B. Refer to Division 01 and General Conditions for Record Drawings 

C. At the completion of the project, obtain reproducible vellum copies of the final Drawings and 
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incorporate changes noted on the jobsite work prints onto these vellums.  These changes shall be 

done by a skilled drafter.  Mark each sheet "Record Drawing", along with the date, and deliver these 

Record Drawings to the Architect.  

D. At the completion of the project, obtain reproducible Mylar copies of the final Drawings and 

incorporate changes noted on the jobsite work prints onto these mylars.  These changes shall be 

done by a skilled drafter.  Mark each sheet "Record Drawing", along with the date, and deliver these 

Record Drawings to the Architect.   

1.13 DELIVERY, STORAGE AND HANDLING 

A. Refer to Division 01 and General Conditions for Delivery, Storage and Handling. 

B. Deliver equipment and material to the job site in their original containers with labels intact, fully 

identified with manufacturer's name, make, model, model number, type, size, capacity and 

Underwriter's Laboratories, Inc. labels and other pertinent information necessary to identify the item. 

C. Deliver, receive, handle and store equipment and materials at the job site in the designated area and 

in such a manner as to prevent equipment and materials from damage and loss.  Store equipment 

and materials delivered to the site on pallets and cover with waterproof, tear resistant tarp or plastic 

or as required to keep equipment and materials dry.  Follow manufacturer's recommendations, and at 

all times, take every precaution to properly protect equipment and material from damage, including 

the erection of temporary shelters to adequately protect equipment and material stored at the Site.  

Equipment and/or material which becomes rusted or damaged shall be replaced or restored by the 

Contractor to a condition acceptable to the Architect and Engineer. 

D. Be responsible for the safe storage of tools, material and equipment. 

1.14 WARRANTIES 

A. Refer to Division 01 and General Conditions for Warranties.  

B. Organize warranty documents into an orderly sequence based on the table of contents of the Project 

Manual. 

C. Warrant each system and each element thereof against all defects due to faulty workmanship, design 

or material for a period of 12 months from date of Substantial Completion, unless specific items are 

noted to carry a longer warranty in these Construction Documents or manufacturer’s standard 

warranty exceeds 12 months.  Remedy all defects, occurring within the warranty period(s), as stated 

in the General Conditions and Division 01. 

D. Also warrant the following additional items: 

1. All raceways are free from obstructions, holes, crushing, or breaks of any nature. 

2. All raceway seals are effective. 

3. The entire electrical system is free from all short circuits and unwanted open circuits and 

grounds. 

E. The above warranties shall include labor and material.  Make repairs or replacements without any 

additional costs to the Owner. 

F. Perform the remedial work promptly, upon written notice from the Architect or Owner. 

G. At the time of Substantial Completion, deliver to the Owner all warranties, in writing and properly 

executed, including term limits for warranties extending beyond the one year period, each warranty 

instrument being addressed to the Owner and stating the commencement date and term. 

1.15 TEMPORARY FACILITIES 

A. Refer to Division 01 and General Conditions for Temporary Facilities requirements. 

B. Temporary Utilities:  The types of services required include, but are not limited to, electricity, 

telephone, and internet.  When connecting to existing franchised utilities for required services, 

comply with service companies’ recommendations on materials and methods, or engage service 

companies to install services. Locate and relocate services (as necessary) to minimize interference 

with construction operations. 

C. Construction Facilities:  Provide facilities reasonably required to perform construction operations 

properly and adequately.  
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1. Enclosures: When temporary enclosures are required to ensure adequate workmanship, weather 

protection and ambient conditions required for the work, provide fire-retardant treated lumber 

and plywood; provide tarpaulins with UL label and flame spread of 15 or less; provide 

translucent type (nylon reinforced polyethylene) where daylighting of enclosed space would be 

beneficial for workmanship, and reduce use of temporary lighting.  

2. Heating: Provide heat, as necessary, to protect work, materials and equipment from damage 

due to dampness and cold. In areas where building is occupied, maintain a temperature not less 

than 65 degrees F. Use steam, hot water, or gas from piped distribution system where 

available. Where steam, hot water or piped gas are not available, heat with self-contained LP 

gas or fuel oil heaters, bearing UL, FM or other approval labels appropriate for application. Vent 

fuel-burning heaters, and equip units with individual-space thermostatic controls. Use electric-

resistance space heaters only where no other, more energy-efficient, type of heater is available 

and allowable. 

1.16 PROJECT CONDITIONS 

A. Conditions Affecting Work In Existing Buildings: The following project conditions apply: 

1. The Drawings describe the general nature of remodeling to the existing building; however, visit 

the Site prior to submitting bid to determine the nature and extent of work involved. 

2. Schedule Work in the existing building with the Owner. 

3. Perform certain demolition work prior to the remodeling.  Perform the demolition that involves 

electrical systems, Light fixtures, equipment, raceways, equipment supports or foundations and 

materials. 

4. Remove articles that are not required for the new Work.  Unless otherwise indicated, remove 

each item removed during this demolition from the premises and dispose in accordance with 

applicable federal, state and local regulations. 

5. Relocate and reconnect electrical facilities that must be relocated in order to accomplish the 

remodeling shown in the Drawings or indicated in the Specifications.  Where electrical 

equipment or materials are removed, cap unused raceways below the floor line or behind the 

wall line to facilitate restoration of finish. 

6. Finish material will be installed under other Divisions. 

7. Obtain permission from the Architect for channeling of floors or walls not specifically noted on 

the Drawings. 

8. Protect adjacent materials indicated to remain.  For Work specific to this Division, install and 

maintain dust and noise barriers to keep dirt, dust, and noise from being transmitted to adjacent 

areas.  Remove protection and barriers after demolition operations are complete. 

9. Locate, identify, and protect electrical services passing through demolition area and serving 

other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  

When services must be interrupted, provide temporary services for affected areas. 

B. Conditions Affecting Excavations: The following project conditions apply: 

1. Maintain and protect existing building services that transit the area affected by selective 

demolition. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by excavation 

operations. 

C. Site Information: Subsurface conditions were investigated during the design of the Project.  Reports 

of these investigations are available for information only; data in the reports are not intended as 

representations or warranties of accuracy or continuity of conditions.  The Owner will not be 

responsible for interpretations or conclusions drawn from this information. 

D. Use of explosives is not permitted. 

E. Environmental Conditions: Apply joint sealers under temperature and humidity conditions within the 

limits specified by the joint sealer manufacturer.  Do not apply joint sealers to wet substrates. 

PART 2 - EXECUTION 

2.1 PERMITS 

A. Secure and pay for all permits required in connection with the installation of the Electrical Work.  

Arrange with the various utility companies for the installation and connection of all required utilities 
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for this facility and pay all charges associated therewith including connection charges and inspection 

fees, except where these services or fees are designated to be provided by others. 

2.2 TEMPORARY ELECTRICAL SERVICE AND WIRING 

A. Provide 208Y/120 volt, three-phase, four-wire, temporary electrical service and temporary lighting 

system to facilitate construction. 

B. In existing facilities, with Owner’s approval, Contractor may utilize the existing electrical system as 

the source of temporary power.  Coordinate the point of connection and method of connection to 

the existing system with the Owner’s Representative. 

C. Pay all charges made by the Electric Utility, with respect to installation and energy charges for 

temporary services. 

D. Work for the temporary power shall consist of all labor and materials, including, but not limited to 

conduit, wiring, panelboards, fuse blocks, fused disconnecting switches, fuses, pigtails, receptacles, 

wood panel switch supports, and other miscellaneous materials required to complete the power 

system. 

E. Install all temporary wiring in accordance with applicable codes, and maintain in an OSHA-approved 

manner. 

F. Provide an adequate number of GFCI type power distribution centers, rated 208Y/120V, four-wire, 

and not less than 60A, with sufficient fuse blocks or breakers for lighting and hand tool circuits, 60A 

four-wire feeders, all mounted within pre-fabricated enclosures UL listed for this application or on 

suitable wood panels bolted to columns or upright wood supports as required. 

G. Install circuits to points on each level of each building so that service outlets can be reached by a 

50-foot extension cord for 120V power and a 100-foot extension cord for 208V power (or as 

required by OSHA or local authorities). 

H. Provide one lighting outlet per 30 linear feet of corridor and at least one light in each room and for 

every 800 square feet of floor area.  Temporary lighting shall comply with OSHA requirements. 

I. If additional service is required for cranes, electrical welders or for electric motors over 1/2 HP per 

unit, such additional service shall become the responsibility of the trade involved. 

J. When the permanent wiring for lighting and power is installed, with approval of the Architect and 

Owner, the permanent system may be used, provided the Contractor assumes full responsibility for 

all electrical material, equipment, and devices contained in the systems and provided that roof 

drainage system and roofing are complete. 

K. When directed by the Architect, remove all temporary services, lighting, wiring and devices from the 

property. 

2.3 SELECTIVE DEMOLITION 

A. Refer to Division 01, Division 02, and General Conditions for Selective Demolition requirements. 

B. General: Demolish, remove, demount, and disconnect abandoned electrical materials and equipment 

indicated to be removed and not indicated to be salvaged or saved. 

C. Materials and Equipment To Be Salvaged: Remove, demount, and disconnect existing electrical 

materials and equipment indicated to be removed and salvaged, and deliver materials and equipment 

to the location designated for storage. 

D. Disposal and Cleanup: Remove from the site and legally dispose of demolished materials and 

equipment not indicated to be salvaged. 

E. Electrical Materials and Equipment: Demolish, remove, demount, and disconnect the following items: 

1. Inactive and obsolete raceways, fittings, supports and specialties, equipment, wiring, controls, 

fixtures, and insulation: 

a. Raceways and outlets embedded in floors, walls, and ceilings may remain if such materials 

do not interfere with new installations.  Cut embedded raceways to below finished 

surfaces, seal, and refinish surfaces as specified or as indicated on the Architectural finish 

Drawings.  Remove materials above accessible ceilings.  Cap raceways allowed to remain. 

b. Perform cutting and patching required for demolition in accordance with Division 01, 



 

 

 

HPD 62 Riesner – Generator RelocationGENERAL ELECTRICAL REQUIREMENTS 1150000802 

Houston, TX 260010-9 April 13, 2012 

 

 

General Conditions and "Cutting and Patching" portion of this Section in Division 26. 

2.4 EXISTING CONDITIONS 

A. Existing conditions indicated on the Drawings are taken from the best information available from the 

Owner, existing record drawings, and from limited, in-situ, visual site observations; and, they are not 

to be construed as "AS BUILT" conditions.  The information is shown to help establish the extent of 

the new Work. 

B. Verify all actual existing conditions at the project site and perform the Work as required to meet the 

existing conditions and the intent of the Work indicated. 

2.5 EXISTING UTILITIES 

A. Schedule and coordinate with the Utility Company, Owner and with the Architect all connections to, 

relocation of, or discontinuation of normal utility services from any existing utility line.  Include all 

premium time required for all such work in the Bid.  

B. Repair all existing utilities damaged due to construction operations to the satisfaction of the Owner 

or Utility Company without additional cost. 

C. Do not leave utilities disconnected at the end of a workday or over a weekend unless authorized by 

representatives of the Owner or Architect. 

D. Make repairs and restoration of utilities before workmen leave the project at the end of the workday 

in which the interruption takes place. 

E. Include in Bid the cost of furnishing temporary facilities to provide all services during interruption of 

normal utility service. 

2.6 EXCAVATION AND BACKFILLING 

A. Refer to Division 01, Division 02 and General Conditions for Excavation and Backfilling. 

B. Perform excavation of every description, of whatever substance encountered and to the depth 

required in connection with the installation of the work under this Division.  Excavation shall be in 

conformance with applicable Divisions and sections of the Specifications. 

C. Restore roads, alleys, streets and sidewalks damaged during this Work to the satisfaction of 

Authorities Having Jurisdiction. 

D. Do not excavate trenches close to walks or columns without prior consultation with the Architect. 

E. Erect barricades around excavations, for safety, and place an adequate number of amber lights on or 

near the work and keep them burning from dusk to dawn. Be responsible for all damage that any 

parties may sustain in consequence of neglecting the necessary precautions in prosecuting the work. 

F. Slope sides of excavations to comply with local, state and federal codes and ordinances.  Shore and 

brace as required for stability of excavation. 

G. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local, 

state and federal codes and authorities.  Maintain shoring and bracing in excavations regardless of 

time period excavations will be open. 

1. Remove shoring and bracing when no longer required.  Where sheeting is allowed to remain, cut 

top of sheeting at an elevation of 30 inches below finished grade elevation. 

H. Install sediment and erosion control measures in accordance with local codes and ordinances. 

I. Dewatering: Prevent surface water and subsurface or ground water from flowing into excavations 

and from flooding project site and surrounding area. 

1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 

bearing materials.  Provide and maintain dewatering system components necessary to convey 

water away from excavations. 

2. Establish and maintain temporary drainage ditches and other diversions outside excavation limits 

to convey surface water to collecting or run-off areas. Do not use trench excavations as 

temporary drainage ditches.  In no case shall sewers be used as drains for such water.  

J. Material Storage: Stockpile satisfactory excavated materials where directed, until required for backfill 

or fill.  Place, grade, and shape stockpiles for proper drainage. 
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1. Locate and retain soil materials away from edge of excavations.  Do not store within drip-line of 

trees indicated to remain. 

2. Remove and legally dispose of excess excavated materials and materials not acceptable for use 

as backfill or fill. 

K. Excavation for Underground Tanks and Structures: Conform to elevations and dimensions shown 

within a tolerance of plus or minus 0.10 foot; plus a sufficient distance to permit placing and 

removal of concrete formwork, installation of services, other construction, and for inspection. 

1. Excavate, by hand, areas within drip-line of large trees.  Protect the root system from damage 

and dry-out.  Maintain moist conditions for root system and cover exposed roots with burlap.  

Paint root cuts of one inch in diameter and larger with emulsified asphalt tree paint. 

2. Take care not to disturb bottom of excavation.  Excavate by hand to final grade just before 

concrete reinforcement is placed. 

L. Trenching: Excavate trenches for electrical installations as follows: 

1. Excavate trenches to the uniform width, sufficiently wide to provide ample working room and a 

minimum of six to nine inches clearance on both sides of raceway and cables. 

2. Excavate trenches to depth indicated or required for raceway and cables to establish slope, 

away from buildings and indicated elevations.  Beyond building perimeter, excavate trenches to 

an elevation below frost line. 

3. Limit the length of open trench to that in which raceway and cables can be installed, tested, 

and the trench backfilled within the same day. 

4. Where rock is encountered, carry excavation below required elevation and backfill with a layer 

of crushed stone or gravel prior to installation of raceway and cables.  Provide a minimum of six 

inches of stone or gravel cushion between rock bearing surface and raceway and cables. 

5. Excavate trenches for raceway and cables and equipment with bottoms of trench to accurate 

elevations for support of raceway and cables on undisturbed soil. 

M. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric 

temperature is less than 35 degrees F. 

N. Backfilling and Filling: Place soil materials in layers to required subgrade elevations for each area 

classification listed below, using materials specified in Part 2 of this Section. 

1. Under walks and pavements, use a combination of subbase materials and excavated or 

borrowed materials. 

2. Under building slabs, use drainage fill materials. 

3. Under raceway and cables, use subbase materials where required over rock bearing surface and 

for correction of unauthorized excavation. 

4. For raceway and cables less than 30 inches below surface of roadways, provide 4-inch-thick 

concrete base slab support.  After installation and testing of raceway and cables, provide a 4-

inch thick concrete encasement (sides and top) prior to backfilling and placement of roadway 

subbase. 

5. Other areas use excavated or borrowed materials. 

O. Backfill excavations as promptly as work permits, but not until completion of the following: 

1. Inspection, testing, approval, and locations of underground utilities have been recorded. 

2. Removal of concrete formwork. 

3. Removal of shoring and bracing, and backfilling of voids. 

4. Removal of trash and debris. 

P. Placement and Compaction: Place backfill and fill materials in layers of not more than 8 inches in 

loose depth for material compacted by heavy equipment, and not more than 4 inches in loose depth 

for material compacted by hand-operated tampers. 

1. For vertical and diagonal raceway installations, thoroughly support raceways from permanent 

structures or undisturbed earth at no less that 10-foot intervals, while placing backfill materials, 

so that raceways are not deflected, crushed, broken, or otherwise damaged by the backfill 

placement. 

Q. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture content. 

 Compact each layer to required percentage of maximum dry density or relative dry density for each 

area classification specified below.  Do not place backfill or fill material on surfaces that are muddy, 

frozen, or contain frost or ice. 

R. Place backfill and fill materials evenly adjacent to structures, piping, and equipment to required 
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elevations.  Prevent displacement of raceways and equipment by carrying material uniformly around 

them to approximately same elevation in each lift. 

S. Compaction: Control soil compaction during construction, providing minimum percentage of density 

specified for each area classification indicated below: 

1. Percentage of Maximum Density Requirements: Compact soil to not less than the following 

percentages of maximum density for soils which exhibit a well-defined moisture-density 

relationship (cohesive soils), determined in accordance with ASTM D 1557 and not less than 

the following percentages of relative density, determined in accordance with ASTM D 2049, for 

soils which will not exhibit a well-defined moisture-density relationship (cohesionless soils). 

a. Areas Under Structures, Building Slabs and Steps, Pavements: Compact top 12 inches of 

subgrade and each layer of backfill or fill material to 90 percent maximum density for 

cohesive material, or 95 percent relative density for cohesionless material. 

b. Areas Under Walkways: Compact top 6 inches of subgrade and each layer of backfill or fill 

material to 90 percent maximum density for cohesive material, or 95 percent relative 

density for cohesionless material. 

c. Other Areas: Compact top 6 inches of subgrade and each layer of backfill or fill material to 

85 percent maximum density for cohesive soils, and 90 percent relative density for 

cohesionless soils. 

2. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before 

compaction, uniformly apply water. Apply water in minimum quantity necessary to achieve 

required moisture content and to prevent water appearing on surface during, or subsequent to, 

compaction operations. 

T. Subsidence: Where subsidence occurs at mechanical installation excavations during the period 12 

months after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other 

finish), add backfill material, compact to specified conditions, and replace surface treatment.  

Restore appearance, quality, and condition of surface or finish to match adjacent areas. 

2.7 WORK IN EXISTING FACILITIES 

A. The Drawings describe the general nature of remodeling to the existing facilities; however, visit the 

Site prior to submitting a Bid, to determine the nature and extent of Work involved. 

B. Schedule Work in the existing facility with the Owner. 

C. Certain demolition work shall be performed prior to the remodeling.  Perform the demolition that 

involves electrical systems, fixtures, conduit, wiring, equipment, equipment supports or foundations 

and materials. 

D. Remove all of these articles that are not required for the new Work.  Unless otherwise indicated, 

each item removed during this demolition shall be removed from the premises and disposed of in 

accordance with all state and local regulations. 

E. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging to 

provide temporary electric service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of electrical service. 

2. Do not proceed with interruption of electrical service without Owner's written permission. 

F. Relocate and reconnect all electrical facilities that must be relocated in order to accomplish the 

remodeling shown in the Drawings or indicated in the Specifications.  Where electrical fixtures or 

equipment are removed, cap all unused raceways behind the floor line or wall line to facilitate 

restoration of finish, and, remove all existing wiring from abandoned raceways. 

G. Finish materials are specified in other Divisions. 

H. Where removal of existing wiring interrupts electrical continuity of circuits that are to remain in use, 

provide necessary wiring, raceways, junction boxes, etc., to ensure continued electrical continuity. 

I. Channel walls and floors as required to produce the desired result; however, obtain permission from 

the Architect or Owner for all channeling not specifically noted on the Drawings. 

2.8 ACCESS TO EQUIPMENT 

A. Locate all pull boxes, junction boxes and controls so as to provide easy access for operation, service 



 

 

 

HPD 62 Riesner – Generator RelocationGENERAL ELECTRICAL REQUIREMENTS 1150000802 

Houston, TX 260010-12 April 13, 2012 

 

 

inspection and maintenance.  Provide an access door where equipment or devices are located above 

inaccessible ceilings.  Refer to Division 26 Section “Common Work Results for Electrical”. 

B. Maintain all code required clearances and clearances required by manufacturers. 

2.9 PENETRATIONS 

A. Unless otherwise noted as being provided under other Divisions, provide sleeves, box frames, or 

both, for openings in floors, walls, partitions and ceilings for all electrical work that passes through 

construction.  Refer to Division 26 Section “Common Work Results for Electrical”. 

B. Provide sleeves, box frames, or both, for all conduit, cable, and busways that pass through masonry, 

concrete or block walls. 

C. The cutting of new and/or existing construction will not be permitted except by written approval of 

the Architect. 

2.10 CUTTING AND PATCHING 

 

A. Provide all necessary cutting of walls, floors, ceilings and roofs for work under this Division. 

B. Cut no structural member without permission from Architect. 

C. Patch around all openings to match adjacent construction. 

D. After the final waterproofing membrane has been installed, roofs may be cut only with written 

permission by the Architect. 

2.11 PAINTING 

A. Paint exposed ferrous surfaces, including, but not limited to, hangers, equipment stands and 

supports using materials and methods as specified under individual Sections; colors shall be as 

selected by the Architect. 

B. Re-finish all field-threaded ends of galvanized conduits and field-cut ends of galvanized supports with 

a cold-galvanizing compound approved for use on conductive surfaces.   Follow closely 

manufacturer’s instructions for pre-cleaning surfaces and application. 

C. Factory finishes and shop priming and special finishes are specified in the individual equipment 

Specification sections. 

D. Where factory finishes are provided and no additional field painting is specified, touch up or refinish, 

as required by, and to the acceptance of, the Architect and Engineer, marred or damaged surfaces so 

as to leave a smooth, uniform finish.  If, in the opinion of the Architect or Engineer, the finish is too 

badly damaged to be properly re-finished, replace the damaged equipment or materials at no 

additional costs to the Owner. 

2.12 CLEANING 

A. Remove dirt and refuse, resulting from the performance of the Work, from the premises as required 

to prevent accumulation.  Cooperate in maintaining reasonably clean premises at all times. 

B. Immediately prior to final inspection, make a final cleanup of dirt and refuse resulting from Work and 

assist in making the premises broom clean. Clean all material and equipment installed under this 

Division. 

C. Remove dirt, dust, plaster, stains, and foreign matter from all surfaces. 

D. Touch up and restore damaged finishes to their original condition. 

2.13 ADJUSTING, ALIGNING AND TESTING 

A. Adjust, align and test all electrical equipment furnished and/or installed under this Division. 

B. Check motors for alignment with drive and proper rotation, and adjust as required.   

C. Check and test protective devices for specified and required application, and adjust as required. 

D. Check, test and adjust adjustable parts of all light fixtures and electrical equipment as required to 

produce the intended performance. 



 

 

 

HPD 62 Riesner – Generator RelocationGENERAL ELECTRICAL REQUIREMENTS 1150000802 

Houston, TX 260010-13 April 13, 2012 

 

 

E. Verify that completed wiring system is free from short circuits, unintentional grounds, low insulation 

impedances, and unintentional open circuits. 

F. After completion, perform tests for continuity, unwanted grounds, and insulation resistance in 

accordance with the requirements of NFPA 70 and NETA. 

G. Be responsible for the operation, service and maintenance of all new electrical equipment during 

construction and prior to acceptance by the Owner of the complete project under this Contract.  

Maintain all electrical equipment in the best operating condition including proper lubrication. 

H. Notify the Architect immediately of all operational failures caused by defective material, labor or 

both. 

I. Maintain service and equipment for all testing of electrical equipment and systems until all Work is 

approved and accepted by the Owner. 

J. Keep a calibrated voltmeter and ammeter (true RMS type) available at all times. Provide service for 

test readings when and as required. 

K. Refer to individual Sections for additional and specific requirements. 

2.14 START-UP OF SYSTEMS 

A. Prior to start-up of electrical systems, check all components and devices, lubricate items 

appropriately, and tighten all screwed and bolted connections to manufacturers’ recommended 

torque values using appropriate torque tools. 

B. Each power, lighting and control circuit shall be energized, tested and proved free of breaks, short-

circuits and unwanted grounds. 

C. Adjust taps on each transformer for rated secondary voltages. 

D. Balance all single phase loads at each panelboard, redistributing branch circuit connections until 

balance is achieved to plus or minus 10 percent. 

E. Replace all burned-out lamps.  Replace the lamps of all light fixtures that use incandescent, halogen 

or quartz lamp sources that are installed as part of the finished building, but are used by the 

Contractor during construction, with new lamps of appropriate type and wattage prior to turning the 

facility over to the Owner or Tenant. 

F. After all systems have been inspected and adjusted, confirm all operating features required by the 

Drawings and Specifications and make final adjustments as necessary. 

G. Demonstrate that all equipment and systems perform properly as designed per Drawings and 

Specifications. 

H. At the time of final review and tests of the power and lighting systems, all equipment and system 

components shall be in place and all connections at panelboards, switches, circuit breakers, and the 

like, shall be complete.  All fuses shall be in place, and all circuits shall be continuous from point of 

service connections to all switches, receptacles, outlets, and the like. 

2.15 TEST REPORTS 

A. Perform tests as required by these Specifications and submit the results in the operations and 

maintenance manuals.  The tests shall establish the adequacy, quality, safety, and reliability for each 

electrical system installed.  Notify the Architect and Engineer two working days prior to each test. 

B. For specific testing requirements of special systems, refer to the Specification section that describes 

that system. 

C. Upon completing each test, record the results, date and time of each test and the conditions under 

which the test was conducted.  Submit to the Architect, for Engineer’s review, in duplicate, the test 

results for the following electrical items: 

1. Building service entrance voltage and amperes at each phase. 

2. Electrical service grounding conditions and grounding resistance. 

3. Proper phasing throughout the entire system. 

4. Voltages (phase-to-phase and phase-to-neutral) and amperes at each phase for each panelboard, 

switchboard, and the like. 
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5. Phase voltages and amperes at each three-phase motor. 

6. Test all wiring devices for electrical continuity and proper polarity of connections. 

D. Promptly correct all failures or deficiencies revealed by these tests as determined by the Engineer. 

2.16 SUBSTANTIAL COMPLETION REVIEW 

A. Prior to requesting a site observation for "CERTIFICATION OF SUBSTANTIAL COMPLETION", 

complete the following items: 

1. Submit complete Operation and Maintenance Data. 

2. Submit complete Record Drawings. 

3. Perform all required training of Owner’s personnel. 

4. Turn over all spares and extra materials to the Owner, along with a complete inventory of 

spares and extra materials being turned over. 

5. Perform start-up tests of all systems. 

6. Remove all temporary facilities from the site. 

7. Comply with all requirements for Substantial Completion in the Division 01 and General 

Conditions. 

B. Request in writing a review for Substantial Completion.  Give the Architect at least seven (7) days 

notice prior to the review. 

C. State in the written request that the Contractor has complied with the requirements for Substantial 

Completion. 

D. Upon receipt of a request for review, the Architect will either proceed with the review or advise the 

Contractor of unfilled requirements. 

E. If the Contractor requests a site visit for Substantial Completion review prior to completing the 

above-mentioned items, he shall reimburse the Architect and Engineer for time and expenses incurred 

for the visit. 

F. Upon completion of the review, the Architect and Engineer will prepare a “final list” of outstanding 

items to be completed or corrected for final acceptance. 

G. Omissions on the “final list” shall not relieve the Contractor from the requirements of the Contract 

Documents. 

H. Prior to requesting a final review, submit a copy of the final list of items to be completed or 

corrected.  State in writing that each item has been completed, resolved for acceptance or the 

reason it has not been completed. 

 

END OF SECTION 260010 
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AGREEMENT FOR TRANSFER OF INFORMATION 

MACHINE-READABLE FORMAT  

 

PROJECT NAME:  ___________________________________ PROJECT NO/PHASE: ______________________ 

 

Made this day, ______________________________________ 

 

By and Between Henderson Engineers, Inc., Lenexa, Kansas (hereinafter referred to as ENGINEER) and       (hereinafter 

referred to as RECIPIENT). 

 

 The enclosed electronic media are provided pursuant to your request for the purpose of production of shop drawings 

or record drawings.  In using it, modifying it, or accessing information from it, you are responsible for confirmation, accuracy, 

and checking of the data from the media.  ENGINEER hereby disclaims any and all responsibility from any results obtained in use 

of this electronic media and does not guarantee any accuracy of the information. 

 

 RECIPIENT agrees that it shall not use the information provided by ENGINEER for any purpose other than that 

described above without the express written consent of ENGINEER.  RECIPIENT also hereby acknowledges that the data 

delivered by ENGINEER is for use by RECIPIENT only, and is not to be released to any other party without the written consent of 

the ENGINEER and does not transfer ownership of the instruments of professional service. 

 

 RECIPIENT understands that the automated conversion of information and data from the system and format used by 

ENGINEER to an alternate system or format cannot be accomplished without the possibility of introduction of inexactitudes, 

anomalies, and errors.  In the event project documentation provided to RECIPIENT in machine readable form is so converted, 

RECIPIENT agrees to assume all risk associated therewith, and to the fullest extent permitted by law, to hold harmless and 

indemnify ENGINEER from and against all claims, liabilities, losses, damages, and costs, including but not limited to attorney’s 

fees, arising therefrom or in connection therewith. 

 

 RECIPIENT recognizes that changes or modifications to ENGINEER’S instruments of professional service introduced by 

anyone other than ENGINEER may result in adverse consequences that ENGINEER can neither predict nor control.  Therefore, 

and in consideration of ENGINEER’S agreement to deliver its instruments of professional service in machine readable format, 

RECIPIENT agrees, to the fullest extent permitted by law to hold harmless and indemnify ENGINEER from and against all claim, 

liabilities, losses, damages, and costs, including misuse or reuse by others of the machine readable information and data 

provided by ENGINEER under this Agreement.  The foregoing indemnification applies, without limitation, to any use of the 

project documentation on another project, for additions to this project, or for completion of this project by others; ENGINEER 

may authorize excepting only such use in writing. 

 

 Send a check for shipping and handling costs in the amount of $200 for an electronic drawing set up to 12 sheets plus 

$15 per sheet in excess of 12 sheets payable to Henderson Engineers, Inc. along with completed and signed agreement and 

Architect’s written authorization to receive electronic media.  Be sure to indicate below the desired shipping method, format 

type and media type. 

 

Sheet numbers requested:________________________________________________________________________________ 

1-12 sheets @ $200 + ___________ sheet(s) @ $15 each = $________total due to Henderson Engineers, Inc.   

Signature       Signature 

HENDERSON ENGINEERS, INC. RECIPIENT 

       

    

Date  Date   

 

Shipping Method Format Media 

 E-Mail  AutoCAD 2000/2002  CD-ROM 

 First Class Mail  AutoCAD 2004/2005  DVD 

 FedEx Overnight (No P.O.Boxes)  DXF  

Shipping or E-Mail Address: 

 

 

Phone:   
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SECTION 260500 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes limited scope general construction materials and methods, electrical equipment 

coordination, and common electrical installation requirements as follows: 

1. Access doors in walls, ceilings, and floors for access to electrical materials and equipment. 

2. Electrical equipment nameplate data. 

3. Sleeves and seals for electrical penetrations. 

4. Joint sealers for sealing around electrical materials and equipment, and for sealing penetrations 

in fire and smoke barriers, floors, and foundation walls. 

5. Sealing penetrations through noise critical spaces. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section “Equipment Wiring Systems” for electrical connections to equipment specified 

under other Sections, Divisions, or furnished by the Owner. 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements”: 

1. Product data for the following products: 

a. Sleeve seals. 

b. Through and membrane penetration firestoppong systems. 

c. Joint Sealers 

d. Acoustical sealers 

2. Shop drawings for: 

a. Detailed fabrication drawings of access panels and doors. 

3. Detailed list of proposed nameplates for Owner/Engineer review and acceptance before 

fabrication and attachment. 

4. Through and Membrane Penetration Firestopping Systems Product Schedule: Provide UL listing, 

location, wall or floor rating and installation drawing for each penetration fire stop system. 

a. Where Project conditions require modification to qualified testing and inspecting agency’s 

illustrations for a particular firestopping condition, submit illustration, with modifications 

marked, approved by penetration firestopping manufacturer’s fire-protection engineer as an 

engineering judgment or equivalent fire-resistance-rated assembly. 

b. Qualifications Data for testing agency. 

5. Record Drawings: Submit Record Drawings as required by Division 1 and Division 26 

a. Accurately record actual locations of firestopped penetrations and access panel/door 

locations.  Indicate dimensions from fixed structureal elements.  

1.4 DEFINITIONS 

A. The following abbreviations apply to this and other Sections of these Specifications: 

1. AFF: Above Finished Floor 

2. AHJ: Authority(ies) having Jurisdiction  

3. ATS: Acceptance Testing Specifications  

4. EMT: Electrical Metallic Tubing 

5. ENT: Electrical Nonmetallic Tubing 

6. EPDM: Ethylene-propylene-diene terpolymer rubber  

7. FMC: Flexible Metal Conduit  

8. GRS: Galvanized Rigid Steel Conduit  

9. IMC: Intermediate Metal Conduit  

10. LFMC: Liquidtight Flexible Metal Conduit 

11. LFNC: Liquidtight Flexible Nonmetallic Conduit  

12. MC: Metal Clad  
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13. MFR: Manufacturer 

14. N/A: Not Available or Not Applicable  

15. NBR: Acrylonitrile-butadiene rubber 

16. NRTL: Nationally Recognized Testing Laboratory 

17. PCF: Pounds per Cubic Foot 

18. RAC: Rigid Aluminum Conduit 

19. RMC: Rigid Metal Conduit 

20. RNC: Rigid Nonmetallic Conduit 

B. The following definitions apply to this and other Sections of these Specifications: 

1. HOMERUN: That portion of an electrical circuit originating at a junction box, termination box, 

receptacle or switch with termination at an electrical panelboard.  Note: Where MC Cable is 

utilized for receptacle and/or lighting branch circuiting loads, the originating point of the 

homerun shall be at the first load in the circuit or at a junction box in an accessible ceiling space 

immediately above the first load. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce headroom 

are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 

installations. 

3. To allow right of way for piping, ducts, and other systems installed at required slopes and/or 

elevations. 

4. So connecting raceways, cables, and wireways will be clear of obstructions and of the working 

and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 

masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces 

or otherwise concealed. 

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and 

systems that are functionally interdependent are tested to demonstrate successful interoperability. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

B. Where a list is provided, manufacturers are listed alphabetically and not in accordance with any 

ranking or preference. 

2.2 ACCESS PANELS 

A. Manufacturers: 

1. Bar-Co., Inc.  

2. J.L Industries. 

3. Karp Associates, Inc. 

4. Milcor  

5. Nystrom Building Products 

6. Wade 

7. Zurn 

B. Access Doors: 

1. Steel Access Doors and Frames: Factory-fabricated and assembled units, complete with 
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attachment devices and fasteners ready for installation. 

2. Joints and seams: continuously welded steel, with welds ground smooth and flush with 

adjacent surfaces. 

3. Frames: 16-gauge steel, with a 1-inch-wide exposed perimeter flange for units installed in unit 

masonry, pre-cast, or cast-in-place concrete, ceramic tile, or wood paneling: 

a. For installation in masonry, concrete, ceramic tile, or wood paneling: 1-inch-wide-exposed 

perimeter flange and adjustable metal masonry anchors. 

b. For gypsum wallboard or plaster: perforated flanges with wallboard bead. 

c. For full-bed plaster applications: galvanized expanded metal lath and exposed casing bead, 

welded to perimeter of frame. 

4. Flush Panel Doors: 14-gauge sheet steel, with concealed spring hinges or concealed continuous 

piano hinge set to open 175 degrees; factory-applied prime paint. 

a. Fire-Rated Units: Insulated flush panel doors, with continuous piano hinge and self-closing 

mechanism. 

5. Locking Devices: Flush, screwdriver-operated cam locks. 

6. Locking Devices: Where indicated, provide 5-pin or 5-disc type cylinder locks, individually 

keyed; provide 2 keys. 

2.3 NAMEPLATES 

A. Engraved, contrasting color, three-layer, laminated plastic indicating the name of the equipment, 

load, or circuit as designated on the Drawings and in the Specifications.Select one or more options 

as applicable.  If more than one chosen, indicate in Part 3 where each is required. 

B. Self-adhering, with a permanent, weatherproof adhesive][Attached with stainless steel screws and 

hardware][Field-applied permanent epoxy adhesive, compatible with the equipment finish.  

Attachment method shall be acceptable to the manufacturers of the equipment to which the 

nameplates are being applied. 

C. Color: black background with white letters for Normal Power; red background with white letters for 

Emergency Power.  Letter height: 1/2-inch minimum. 

2.4 STEEL SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends 

and drip rings.  

2.5 CAST IRON WALL PIPE SLEEVES FOR RACEWAYS AND CABLES 

A. Manufacturers 

1. Josam Mfg. Co. 

2. Smith (Jay R) Mfg. Co. 

3. Tyler Pipe/Wade Div.; Subs of Tyler Corp. 

4. Watts Industries, Inc. 

5. Zurn Industries, Inc.; Hydromechanics Div. 

B. Cast-iron sleeve with integral clamping flange with clamping ring, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 

C. Sleeves for rectangular Openings: Galvanized sheet steel with minimum 0.052-inch thickness as 

indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping specified in 

Division 7 Section “Through-Penetration Firestop Systems.” 

2.6 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Metraflex Co. 

d. O-Z/Gedney  

e. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking or solid sealing links shaped or pre-drilled to fit surface of 
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cable or raceway.  Include type and number required for material and size of raceway or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. For multi-phase circuits, 

use slotted pressure plates if metal. 

4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to 

secure pressure plates to sealing elements.  Include one for each sealing element. 

2.7 JOINT SEALERS 

A. General: Joint sealers, joint fillers, and other related materials compatible with each other and with 

joint substrates under conditions of service and application. 

B. Colors: As selected by the Architect from manufacturer's standard colors. 

C. Elastomeric Joint Sealers: Provide the following types: 

1. One-part, nonacid-curing, silicone sealant complying with ASTM C 920, Type S, Grade NS, 

Class 25, for uses in non-traffic areas for masonry, glass, aluminum, and other substrates 

recommended by the sealant manufacturer. 

2. One-part, mildew-resistant, silicone sealant complying with ASTM C 920, Type S, Grade NS, 

Class 25, for uses in non-traffic areas for glass, aluminum, and nonporous joint substrates; 

formulated with fungicide; intended for sealing interior joints with nonporous substrates; and 

subject to in-service exposure to conditions of high humidity and temperature extremes. 

3. Products: Subject to compliance with requirements, provide one of the following: 

a. One-Part, Nonacid-Curing, Silicone Sealant: 

1) "Dow Corning 790," Dow Corning Corp. 

2) "Dow Corning 795," Dow Corning Corp. 

3) "Silglaze N SCS 2801," General Electric Co. 

4) "Silpruf SCS 2000," General Electric Co. 

5) "864," Pecora Corp. 

6) ."Omniseal," Sonneborn Building Products Div 

7) "Spectrem 1," Tremco, Inc. 

8) "Spectrem 2," Tremco, Inc. 

b. One-Part, Mildew-Resistant, Silicone Sealant: 

1) "Dow Corning 786," Dow Corning Corp. 

2) "Sanitary 1700," General Electric Co. 

3) "898 Silicone Sanitary Sealant," Pecora Corp. 

4) "OmniPlus," Sonneborn Building Products Div. 

5) "Tremsil 600 White," Tremco Corp. 

D. Acrylic-Emulsion Sealants: One-part, non-sagging, mildew-resistant, paintable complying with ASTM 

C 834 recommended for exposed applications on interior and protected exterior locations involving 

joint movement of not more than plus or minus 5 percent. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. "Chem-Calk 600," Bostik 

b. "AC-20," Pecora Corp. 

c. "Sonolac," Sonneborn Building Products Div. 

d. "Tremflex 834," Tremco, Inc. 

2.8 FIRESTOPPING 

A. Sealants and accessories shall have fire-resistance ratings indicated, as established by testing 

identical assemblies in accordance with UL 2079 or ASTM E 814, by Underwriters' Laboratories, 

Inc., or other NRTL acceptable to AHJ. 

1. Manufacturers: 

a. Hilti, Inc. 

b. RectorSeal. 

c. Specified Technologies Inc.  

d. 3M Corp. 

e. United States Gypsum Company. 

2.9 ACOUSTICAL SEALANTS 

A. Foam Backer Rod:  Closed cell polyethylene suitable for use as a backing for non-hardening sealant.  

B. Non-Hardening Penetration Sealant:  Non-hardening polysulphide type.  Permanently flexible, 

approved firestop putty may be used in lieu of the sealant on foam rod in noise critical walls that are 
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also fire rated. 

C. Packing Material:  Mineral fiber; non-combustible; resistant to water, mildew and vermin.  Expanding 

resilient foams manufactured for this purpose are an acceptable alternative only if the material 

density is at least 15 PCF (40 kg/m3). 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for 

wall-mounting items, unless indicated otherwise. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and 

install components and equipment to provide maximum possible headroom consistent with these 

requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of 

both electrical equipment and other nearby installations.  Connect in such a way as to facilitate 

future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.2 ACCESS DOORS 

A. Furnish adequately sized access doors for the devices served, with a minimum size of 18 inches x 18 

inches, for installation under Division 09 “Finishes”. 

B. Furnish access doors of the proper construction for type of ceiling or wall construction where 

installed. 

C. Verify the exact location, sizes, and types of all access doors with the Architect prior to purchase. 

D. Provide access doors for all concealed electrical equipment, except where above lay-in ceilings. 

E. Coordinate with architectural finishes to set frames accurately in position and securely attached to 

supports, with face panels plumb and level in relation to adjacent finish surfaces. 

F. Adjust hardware and panels after installation for proper operation. 

G. Label all access doors per Division 26 Section “Identification for Electrical Systems”. 

3.3 NAMEPLATES 

A. Provide nameplates for the following items: 

1. Switchboards 

2. Panelboards 

3. Disconnect switches 

4. Enclosed circuit breakers 

5. Starters 

6. Miscellaneous cabinets 

7. Access panels 

8. Feeder devices in switchboards, distribution panelboards, and motor control centers 

B. Attach nameplates securely and permanently to the equipment, and in a manner acceptable to the 

equipment manufacturer. 

3.4 SLEEVES AND SLEEVE SEALS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate 

concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Provide all sleeves for required openings in all concrete and masonry construction and fire, smoke, or 

both, partitions, for all electrical Work that passes through such construction.  Coordinate with all 

other trades and Divisions to dimension and lay out all such openings.  

C. Only those openings specifically indicated on the Architectural or Structural Drawings will be 
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provided under other Divisions. 

D. New Construction: 

1. Coordinate with Divisions 03 and 04 for installation of sleeves and sleeve seals integrally in 

cast-in-place, precast, and masonry walls and horizontal slabs where indicated on the Drawings 

or as required to support raceway penetrations. 

E. Construction in Existing Facilities: 

1. Saw cut or core drill existing walls and slabs to install sleeves and sleeve seals in existing 

facilities.  Do not cut or drill any walls or slabs without first coordinating with, and receiving 

approval from, the Architect, Owner, or both.  Seal sleeves and sleeve seals into concrete walls 

or slabs with a waterproof non-shrink grout acceptable to the Architect. 

F. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 

openings are used.  Install sleeves during erection of slabs and walls.  Do not cut or core drill new 

construction without written approval from the Architect and Structural Engineer. 

G. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

H. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 16 

inches, thickness shall be 0.052 inch. 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or more 

sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

I. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless 

openings compatible with firestop system used are fabricated during construction of floor or wall.  

J. Install pipe and rectangular sleeves in above-grade walls and slabs, where penetrations are not 

subject to hydrostatic water pressures.  Ensure that drip ring is fully encased and sealed within the 

wall or slab. 

K. Cut sleeves to length for mounting flush with both surfaces of walls. 

L. Extend sleeves installed in floors 2 inches above finished floor level. 

M. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable 

unless sleeve seal is to be installed; in which case, size sleeves as recommended by the seal 

manufacturer. 

N. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 

approved joint compound for gypsum board assemblies. 

O. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and 

raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  

P. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration 

sleeves with firestop materials.   

Q. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type 

flashing units applied in coordination with roofing work. 

R. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve 

seals.  Select sleeve size to allow for 1-inch (or larger, if required by the seal manufacturer) annular 

clear space between pipe and sleeve for installing mechanical sleeve seals. 

S. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to 

allow for 1-inch (or larger, if required by the sleeve manufacturer) annular clear space between 

raceway or cable and sleeve for installing mechanical sleeve seals. 

T. Above Grade Concrete or Masonry Penetrations 

1. Provide sleeves for cables or raceways passing through above grase concrete or masonry walls, 

concrete floor or roof slabs.  Sleeves are not required for core drilledholes in existing masory 

walls, concrete floors or roofs.  Provide sleeves as follows: 

a. Install schedule 40 galvanized steel pipe for sleeves smaller than 6 inches in diameter. 

b. Install galvanized sheet metal for sleeves 6 inches in diameter and larger, thickness shall be 
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0.138 inches. 

c. Install galvanized sheet metal for rectangular sleeves with the following minimum metal 

thickness: 

1.) For sleeve cross-section rectangle perimeter 50 inches and no side greater than 16 

inches, thickness shall be 0.52 inches. 

2.) For sleeve cross-section rectangular perimeter equal to, or greater than, 50 inches and 

one (1) or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 

inches. 

d. Schedule 40 PVC pipe sleeves are acceptable for use in areas without return air plenums. 

2. Seal elevated floor, exterior wall and roof penetrations watertight and weather tight with non-

shrink, non-hardening commercial sealant.  Pack with mineral wool and seal both ends with 

minimum of ½” of sealant. 

U. Underground, Exterior-Wall Penetrations:  Install cast-iron wall pipes for sleeves.  Size sleeves to 

allow for 1-inch (or larger, if required by the mechanical sleeve manufacturer) annular clear space 

between sleeve and cable or raceway.  Provide mechanical sleeve seal. 

1. Use type and number of sealing elements recommended by manufacturer for pipe material and 

size.  Position pipe in center of sleeve.  Tighten bolts against pressure plates that cause sealing 

elements to expand and make watertight seal. 

2. Inspect installed sleeve and sleeve-seal installation for damage and faulty work.  Verify 

watertight integrity of sleeves and seals installed below grade to seal against hydrostatic 

pressure. 

V. Interior Foundation Penetration: Provide sleeves for horizontal raceway passing through or under 

foundation.  Sleeves shall be cast iron soil pipe two normal pipe sizes larger than the pipe served. 

W. Concrete Slab on Grade Penetrations: 

 1. Provide ½” thick cellular foam insulation around perimeter of raceway passing through concrete 

foundation.  Installation shall extend to 2” above and below the concrete slab. 

X. Interior Penetrations of Non-Fire-Rated Walls: Seal annular space between sleeve and cable or 

raceway, using joint sealant appropriate for size, depth, and location of joint.  Pack with mineral 

wool and seal both ends with minimum of ½” of sealant.  Refer to Division 07 Section “Joint 

Sealants” for materials and installation. 

Y. Exterior Wall Penetrations: Seal annular space between sleeve and raceway or duct, using joint 

sealant for size, depth, and location of joint.  Pack with mineral wool and seal both ends with 

minimum of ½” of waterproof sealant. Refer to Division 07 Section “Joint Sealants” for material and 

installation. 

Z. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type 

flashing units applied in coordination with roofing work.    

AA. SLEEVE-SEAL INSTALLATION 

1. Install sleeve seals for all underground raceway penetrations through walls at elevations below 

finished grade.  Additionally, install seals inside raceways, after conductors or cables have been 

installed, in all raceway penetrations through walls at elevations below finished grade. 

2. Use type and number of sealing elements recommended by manufacturer for raceway or cable 

material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 

seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 

pressure plates that cause sealing elements to expand and make watertight seal. 

BB. Inspect installed sleeve and sleeve-seal installations for damage and faulty work.  Verify watertight 

integrity of sleeves and seals installed below grade and above grade where installed to seal against 

hydrostatic pressure. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire/smoke-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly.   

3.6 JOINT SEALERS 

A. Preparation For Joint Sealers 

1. Clean surfaces of penetrations, sleeves, or both, immediately before applying joint sealers, to 
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comply with recommendations of joint sealer manufacturer. 

2. Apply joint sealer primer to substrates as recommended by joint sealer manufacturer.  Protect 

adjacent areas from spillage and migration of primers, using masking tape.  Remove tape 

immediately after tooling without disturbing joint seal. 

B. Application Of Joint Sealers 

1. General: Comply with joint sealer manufacturers' printed application instructions applicable to 

products and applications indicated, except where more stringent requirements apply. 

a. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants. 

b. Comply with recommendations of ASTM C 790 for use of acrylic-emulsion joint sealants. 

2. Tooling: Immediately after sealant application and prior to time shinning or curing begins, tool 

sealants to form smooth, uniform beads; to eliminate air pockets; and to ensure contact and 

adhesion of sealant with sides of joint.  Remove excess sealants from surfaces adjacent to joint.  

Do not use tooling agents that discolor sealants or adjacent surfaces or are not approved by 

sealant manufacturer. 

C. Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other accessory 

materials, to fill openings around electrical raceways penetrating floors and walls, to provide fire-

stops with fire-resistance ratings indicated for floor or wall assembly in which penetration occurs.  

Comply with installation requirements established by testing and inspecting agency. 

 

END OF SECTION 260500 
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SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Conductors, cables, and cords rated 600V and less. 

2. Connectors and terminations rated 600V and less. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section “Common Work Results for Electrical” for sleeves and seals for electrical 

penetrations.  

C. Division 26 Section “Grounding and Bonding for Electrical Systems” for conductors and connectors 

for grounding systems. 

D. Division 26 Section “Equipment Wiring Systems” for electrical connections to equipment specified 

under other Sections, Divisions, or furnished by the Owner. 

E. Division 23 Section “Direct-Digital Control for HVAC” for temperature control wiring. 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements”: 

1. Product data for the following products: 

a. Metal Clad (MC) cable and fittings. 

B. Qualification Data:  For testing agency. 

C. Field Quality-Control Test Reports: From a qualified testing and inspecting agency engaged by 

Contractor. 

1.4 ABBREVIATIONS AND DEFINITIONS 

A. The following abbreviations apply to this and other Sections of these specifications: 

1. MC: Metal Clad  

2. NBR: Acrylonitrile-butadiene rubber 

B. The following definitions apply to this and other Sections of these Specifications: 

1. HOMERUN: That portion of an electrical circuit at a junction box, termination box, receptacle or 

switch with termination at an electrical panelboard.  Note: MC Cable is utilized for receptacle 

and/or lighting branch circuiting loads, the originating point of the homerun shall be at the first 

load in the circuit or at a junction box in an accessible ceiling space immediately above the first 

load. 

1.5 QUALITY ASSURANCE 

A. Materials shall be manufactured by companies that have been specializing in the products specified 

in this Section, for a minimum of 3 years. 

B. Test Equipment Suitability and Calibration:  Comply with NETA ATS, "Suitability of Test Equipment" 

and "Test Instrument Calibration."  

C. Testing Agency Qualifications:  An independent testing agency, with the experience and capability to 

conduct the testing indicated, that is a member company of the InterNational Electrical Testing 

Association or is an NRTL as defined by OSHA in 29 CFR 1910.7, and that is acceptable to AHJ. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or the National Institute for Certification in Engineering Technologies to 

supervise on-site testing specified in Part 3. 

D. Electrical Components, Devices, and Accessories: 
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1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to AHJ. 

2. Marked for intended use. 

E. Comply with NFPA 70. 

1.6 COORDINATION 

A. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and 

systems that are functionally interdependent are tested to demonstrate successful interoperability. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

B. Where a list is provided, manufacturers are listed alphabetically and not in accordance with any 

ranking or preference. 

2.2 CONDUCTORS AND CABLES 

A. General 

1. Manufacturers: 

a. Advance Wire and Cable  

b. AFC Cable Systems, Inc.  

c. Alan Wire 

d. Alcan Aluminum Corporation; Alcan Cable Div  

e. ALFLEX Corporation, a Southwire Company  

f. American Insulated Wire Corp.; a Leviton Company  

g. Encore Wire Corporation 

h. General Cable (Flexible Cords) 

i. Northern Cables Inc. 

j. Okonite Company 

k. Southwire Company 

l.  

2. Conductor Material:  Annealed (soft) copper complying with ICEA S-95-658/NEMA WC70 and 

UL Standards 44 or 83, as applicable; solid conductor for No. 10 AWG and smaller; concentric, 

compressed stranded for No. 8 AWG and larger and stranded for all flexible cords, cables, and 

control wiring. 

3. Conductor Insulation Types: Type  THHN/THWN-2 and/or XHHW-2 complying with ICEA S-95-

658/NEMA WC70. 

4. Sizes of conductors and cables indicated or specified are American Wire Gage (Brown and 

Sharpe). 

5. Unless indicated otherwise, special purpose conductors and cables, such as low voltage control 

and shielded instrument wiring, shall be as recommended by the system equipment 

manufacturer. 

6. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 

construction, and ratings. 

B. Metal Clad Cable, Type MC (for non-patient care areas only.  Do not use for life safety or critical 

systems.) 

1. MC Cable (with insulated green grounding conductor, no bonding conductor): 

a. Manufacturers: 

1) AFC Cable Systems, Inc (MC Lite) 

2) Encore Wire Corporation (MC) 

3) Kaf-Tech 
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4) Southwire Company (Amorlite) 

b. 600V, Unjacketed and/or PVC-jacketed UL Standard 83, UL Standard 1569 for Type MC, 

UL Standard 1685, Federal Specification A-A59544, IEEE 1202 Vertical Cable Tray Flame 

Test and the NEC.  Type MC Cable shall be listed for use in UL 1, 2, and 3 Hour Through-

Penetration Firestop Systems. 

c. Armor Assembly: Aluminum interlocked armor (aluminum color). 

d. Phase Conductors: Solid soft-drawn copper, THHN-insulated single conductors, color code: 

ICEA Method 1. 

e. Grounding Conductor: Solid soft-drawn copper, THHN/THWN green insulated grounding 

conductor sized per NEC Table 250.122. 

f. Marking: Cable markings shall comply with the requirements on NEC ART. 310.11.  

2. MC Cable (with full-sized bare grounding/bonding conductor and no insulated green grounding 

conductor): 

a. Manufacturer & Series: 

1) AFC Cable Systems Inc (MC-Quick) 

2) Encore Wire Corporation (MCMP) 

3) Southwire Company (MCAP) 

b. 600V, Unjacketed and/or PVC-jacketed UL Standard 1569 for Metal-Clad cables, UL 

Standard 83, UL Standard 1063, Federal Specification A-A59544, IEEE 1202 Vertical 

Cable Tray Flame Test and the NEC.  MC cable shall be listed for use in UL 1, 2, and 3 

Hour through-Penetration Firestop Systems. 

c. Armor Assembly: Aluminum interlocked armor and full-sized solid bare aluminum 

grounding/bonding conductor in intimate and continuous contact with armor – recognized 

as equipment ground per NEC Articles 250.118 and 517.13(A). 

d. Phase Conductors: Solid soft-drawn copper, THHN-insulated single conductors, color code: 

ICEA Method 1. 

e. Marking: Cable markings shall comply with the requirements of NEC Art 310 .11(1). 

3. MC Cable Fittings: 

a. Manufacturer & Model: 

1) Arlington (4010 AST snap-in type): (SG38 saddle type) 

2) Crouse-Hinds (QLK Quick-Lok Series, Saddle type); ACB Series; set-screw, saddle 

type) 

3) O-Z Gedney (AMC-50 speed-lok, saddle type) 

4) Thomas & Betts (XC-730 Series cable-lok, saddle type); 3110 Series Tite-Bite) 

b. Fittings used for connecting Type MC cable to boxes, cabinets, or other equipment shall be 

UL listed and identified for such use with an MCI-A marking on the fitting carton or 

package. 

c. Fittings shall be insulated type not requiring the use of anti-short bushings. 

d. Romex style, clamp type fittings are not acceptable. 

C. Nonmetallic Sheathed Cable 

1. NM or NMC cable:  

a. 600V, THHN- or XHHW-insulated conductors (2, 3 or 4 as indicated on Drawings or as 

required); color code: ICEA Method 1, with green insulated or bare grounding conductor; 

color-coded PVC-jacket for quick identification of conductor size; UL Standards 44 or 83 

(as applicable), and 719, NFPA 70 Article 334. 

2. UF Cable: 

a. 600V, THHN/THWN- or XHHW-insulated copper conductors (2 or 3 as indicated on 

Drawings or as required); color code: ICEA Method 1, with grounding conductor; Jacketed 

with sunlight, moisture and fungus resistant gray PVC; UL Standards 44 or 83 (as 

applicable), and 493, NFPA 70 Article 340. 

3. USE Cable: 

a. 600V, CU conductors (2 or 3 as indicated on Drawings or as required); THHN/THWN- or 

XHHW-2 insulation; cable assembly; concentrically applied un-insulated (neutral) conductor 

and reinforcement tape, jacketed with sunlight resistant gray polyvinyl chloride (PVC); UL 

Standards 44 or 83 (as applicable), and 854, NFPA 70 Article 338. 

b.  

D. Single Conductors 

1. 600V, THHN/THWN- and/or XHHW-insulated conductors, color-coded as follows: 
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PHASE 208Y/120V 480Y/277V 

    

A Black Brown 

B Red Orange 

C Blue Yellow 

Neutral White   Gray** 

Equipment Ground Green Green 

Isolated Ground Green/Yellow 

Stripe 

N/A 

 

  **Except as provided in NFPA 70. 

2. Conductors shall not be smaller than No. 12 AWG, except that wiring for signal and pilot 

control circuits and pre-manufactured whips for light fixtures may be No. 14 AWG. 

E. Control Wiring 

1. Refer to Division 23 Section “Direct-Digital Control for HVAC” 

2. Unless otherwise noted, all control wiring will be the responsibility of the Section or Division in 

which the control system is specified. 

F. Connectors 

1. Manufacturers: 

a. AMP; Tyco 

b. FCI-Burndy 

c. Gould 

d. Ideal Industries, Inc. 

e. Ilsco 

f. NSi Industries, Inc. 

g. O-Z/Gedney  

h. Panduit 

i. Thomas and Betts 

j. 3-M Electrical Products Division 

2. Compression connectors for conductors No. 8 AWG and larger: Long-barreled, UL 486-listed, 

tinned copper, compression type (Burndy "Hylug”, or equal), insulated with clamp-on, cold-

shrink, or molded covers, or wrapped with multiple over-lapping layers of 3-M Scotch electrical 

tape. 

a. Termination fittings: 1-hole pad and inspection port. 

3. Mechanical connections for conductors No. 8 AWG and larger: UL-listed, tinned, dual-rated, 

mechanical type, insulated with clamp-on, cold-shrink, or molded covers, or wrapped with 

multiple over-lapping layers of 3-M Scotch electrical tape. 

a. Termination fittings: 1-hole pad and inspection port. 

4. Connectors for solid conductors No. 10 AWG and smaller: Insulated winged wire nuts.  Color-

coded for size, except use green only for grounding connections. 

5. Connectors for stranded conductors No. 10 AWG and smaller: Tinned copper, insulated-sleeve, 

compression type, UL-listed, with wire insulation grip.  Terminations: flanged fork-tongue type. 

6. Connectors and terminations for aluminum conductors and cables No. 2 and larger: UL 486B 

listed and marked AL7CU for 75 deg C rated conductors and AL9CU for 90 deg C rated 

conductors. 

 

PART 3 - EXECUTION 

3.1 CONDUCTORS AND CABLES 

A. General: 

1. Unless otherwise indicated on the Drawings on in other Sections, install all conductors in 

raceway.  Install continuous conductors between outlets, devices and boxes without splices or 

taps.  Do not pull connections into raceways. Leave at least 8 inches of conductor at outlets for 

fixture or device connections. 

2. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

shall not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 
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3. Use pulling means, including fish tape, cable, rope, and basket weave conductor/cable grips 

that will not damage conductors/cables or raceway. 

4. Electrical conductor and cable work is schematically represented on the Drawings.  Unless 

otherwise indicated, conductor sizes shown on the Drawings are based on not more than three 

single current-carrying conductors in a raceway in free air.  Current ratings are based on copper 

at 75 degrees C temperature rating for all power circuits.  Modify raceway and conductor sizing 

as may be necessitated by any deviation from these conditions.  Do not decrease the indicated 

conductor size due to the use of conductors having a temperature rating of 90 degrees C. 

5. Conductor sizes shown are minimum based on code requirements, voltage drop, and/or other 

considerations.  Where approved by the Engineer and at no extra cost to the Owner, larger 

conductor sizes may be installed at Contractor's option in order to utilize stock sizes, provided 

raceway sizes are increased where necessary to conform with NFPA 70 (determine the effect of 

the use of larger conductors on the short circuit current ratings of the electrical equipment, and 

provide increased short circuit current rated equipment as required). 

6. Where parallel conductors are shown, install each set of conductors in separate raceways of 

essentially the same length. 

7. Identify and color-code conductors and cables according to Division 26 Section “Identification 

for Electrical Systems".  

8. Wiring at Outlets:  Install conductors at each outlet with at least 6 inches of slack. 

9. Common or Shared Neutrals are not allowed unless shown on the plans or specifically noted to 

be allowed. 

10. Multi-wire branch circuits (i.e., shared neutral) shall be provided with a means that will 

simultaneously disconnect all ungrounded conductors at the point the branch circuit originates.  

Multi-pole breakers or 3 single pole breakers with a handle tie are two example 

11. When multiple home runs are combined into a single raceway such that the number of 

conductors exceeds four (conductor count is made up of any combination of phase and neutral 

conductors), the following restrictions apply, which are in addition to those in NFPA 70: 

a. Emergency Power Circuits – includes all circuits covered under Articles 700, 701 and 702. 

1) Maximum of eight conductors in a single raceway.  Minimum raceway size: ¾-inch.  

Do not install any other type of circuit in this raceway. 

2) Only 15A and 20A branch circuit homeruns may be combined into one raceway. 

b. Normal or Non-Essential circuits. 

1) Maximum of 16 conductors in a single raceway.  For up to eight conductors in a 

raceway, minimum raceway size: 3/4 inch.  For greater than eight conductors, 

minimum raceway size: 1 inch. Do not install any other type of circuit in this 

raceway. 

2) The minimum wire size for all conductors in this raceway: No. 10 AWG. 

3) Only 15A and 20A branch circuit homeruns may be combined into one raceway. 

12. Where the number of conductors for branch circuits is not shown on the Drawings, determine 

the number of conductors in accordance with NFPA 70.  Provide adequate conductors so as to 

allow performance of all functions of the device. 

13. Provide all conductors with 600V insulation of the following types, unless otherwise noted on 

the Drawings or in these Specifications:  

a. Wet or dry locations, in raceways: 

1) Service entrance:  Type THWN, THWN/THHN, or XHHW. 

2) Feeders and branch circuits:  Type THWN, THWN/THHN, or XHHW. 

3) Conductors No. 6 AWG and smaller: Types THWN or THWN/THHN. 

b. Direct buried: 

1) Service entrance:  USE. 

2) Feeders and branch circuits:  UF or USE. 

c. Fluorescent light fixtures or conductors within three feet of high temperature equipment 

such as heaters:  Type THHN, XHHW, or higher temperature insulation as required for the 

use. 

B. Type NM or NMC Cables: 

1. When permitted for use by these documents, do not install NM or MNC cables above 

suspended ceilings in commercial facilities. 

C. Control Wiring 

1. Unless otherwise indicated on the Drawings or in other sections, install all control wiring in 

raceway, regardless of voltage.  A qualified Electrician shall install all control wire operating at 
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120V nominal and above. Control wiring operating at less than 120V (e.g., 12V and 24V) may 

be installed under the Division furnishing it. 

2. Open wiring in air-handling plenums:  UL listed and classified for use in air plenums without 

raceway.  Where indicated on the Drawings or specified, and permitted by local codes, only 

cable for communication or fire alarm systems and low voltage control wiring may be installed 

without raceways. 

D. Connections: 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 

2. Make splices and taps that are compatible with conductor material and that possess equivalent 

or better mechanical strength and insulation ratings than unspliced conductors. 

3. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

4. Use only resin pressure splices and splicing kits that totally encapsulate the splice for splices in 

underground junction boxes.  Arrange the splicing kit to minimize the effects of moisture. 

5. Connect conductors No. 6 AWG and larger to panelboards and apparatus by means of approved 

mechanical lugs or compression connectors. 

6. Do not use terminals on wiring devices to feed through to the next device. 

3.2 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified testing agency to perform the following field quality-control 

testing: 

B. Testing:  Engage a qualified testing agency to perform the following field quality-control testing: 

C. Testing:  Perform the following field quality-control testing: 

1. After installing conductors and cables and before electrical circuitry has been energized, test for 

compliance with requirements. Test all wiring prior to energizing to ensure that it is free from 

unintentional grounds and shorts, is properly phased, and that all connectors are tight. 

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Section 7.3.  Certify compliance with test parameters. 

D. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

 

END OF SECTION 260519 
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SECTION 260526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY: 

A. This Section includes grounding of electrical systems and equipment.  Grounding requirements 

specified in this Section may be supplemented by special requirements of systems described in other 

Sections. 

B. This Section includes: 

1. Grounding Conductors 

2. Connector Products 

3. Grounding Electrodes 

4. Ground Bars 

5. Equipotential Grounding System 

6. Miscellaneous Grounding Materials and Products 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this section. 

B. Division 26 Section " Low-voltage Electrical Power Conductors and Cables” for insulated conductors. 

C. Division 26 Section “Raceway and Boxes for Electrical Systems” for raceways.  

D. Division 26 Section "Lightning Protection for Structures" for additional grounding and bonding 

materials. 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements”: 

1. Product data for the following products: 

a. Electrodes, mechanical and compression connectors, and exothermic connectors . 

B. Qualification Data:  For a qualified testing and inspecting agency engaged by Contractor. 

C. Field Quality-Control Test Reports: From a qualified testing and inspecting agency engaged by 

Contractor. 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

D. Record Drawings: Submit Record Drawings as required by Division 01 and Division 26 Section 

“General Electrical Requirements”: 

1. Accurately record actual locations of all exterior buried electrodes and all buried ground rings.  

Indicate dimensions from fixed structural elements. 

1.4 DEFINITIONS 

A. The following apply to this and other Sections of these Specifications: 

1. EMT: Electrical metallic tubing. 

2. ENT: Electrical nonmetallic tubing. 

3. FMC: Flexible metal conduit. 

4. IMC: Intermediate metal conduit. 

5. LFMC: Liquidtight flexible metal conduit. 

6. LFNC: Liquidtight flexible nonmetallic conduit. 

7. RMC:  Rigid Metal Conduit 

8. GRS: Galvanized Rigid Steel Conduit 

9. RAC: Rigid Aluminum Conduit 

10. RNC: Rigid nonmetallic conduit. 
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11. PSF: Pounds per Square Foot 

1.5 QUALITY ASSURANCE 

A. Materials shall be manufactured by companies that have been specializing in the products specified 

in this Section, for a minimum of 3 years. 

B. Test Equipment Suitability and Calibration:  Comply with NETA ATS (current version), "Suitability of 

Test Equipment" and "Test Instrument Calibration."  

C. Testing Agency Qualifications:  An independent testing agency, with the experience and capability to 

conduct the testing indicated, that is a member company of the InterNational Electrical Testing 

Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or the National Institute for Certification in Engineering Technologies to 

supervise on-site testing specified in Part 3. 

D. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

2. Marked for intended use. 

3. Comply with UL 467. 

E. Comply with NFPA 70; for overhead-line construction and medium-voltage underground construction, 

comply with IEEE C2. 

F. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

G. Comply with NFPA 70. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

B. Where a list is provided, manufacturers are listed alphabetically and not in accordance with any 

ranking or preference. 

2.2 GROUNDING CONDUCTORS, CONNECTORS, AND ELECTRODES: 

A. Manufacturers: 

1. Apache Grounding/Erico Inc. 

2. Boggs, Inc. 

3. Chance/Hubbell. 

4. Copperweld Corp. 

5. Dossert Corp. 

6. Erico Inc.; Electrical Products Group. 

7. FCI/Burndy Electrical. 

8. Galvan Industries, Inc. 

9. Harger Lightning Protection, Inc. 

10. Hastings Fiber Glass Products, Inc. 

11. Heary Brothers Lightning Protection Co. 

12. Ideal Industries, Inc. 

13. ILSCO. 

14. Kearney/Cooper Power Systems. 

15. Korns:  C. C. Korns Co.; Division of Robroy Industries. 

16. Lightning Master Corp. 
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17. Lyncole XIT Grounding. 

18. O-Z/Gedney Co.; a business of the EGS Electrical Group. 

19. Panduit, Inc 

20. Raco, Inc.; Division of Hubbell. 

21. Robbins Lightning, Inc. 

22. Salisbury:  W. H. Salisbury & Co. 

23. Superior Grounding Systems, Inc. 

24. Thomas & Betts, Electrical. 

2.3 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section "Common Work Results for Electrical." 

B. Material:  Aluminum, copper-clad aluminum, and copper. 

C. Equipment Grounding Conductors:  Insulated with green-colored insulation. 

D. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow stripe.  On feeders 

with isolated ground, use colored tape, alternating bands of green and yellow tape to provide a 

minimum of three bands of green and two bands of yellow. 

E. Grounding Electrode Conductors:  Bare, stranded, unless otherwise indicated. 

F. Underground Conductors:  Bare-copper conductor, No. 2/0 AWG minimum stranded, unless 

otherwise indicated. 

G. Bare Copper Conductors:  Comply with the following: 

1. Solid Conductors:  ASTM B 3. 

2. Assembly of Stranded Conductors:  ASTM B 8. 

3. Tinned Conductors:  ASTM B 33. 

H. Copper Bonding Conductors:  As follows: 

1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in diameter. 

2. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor. 

3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

4. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conductors, terminated with 

copper ferrules; 1-5/8 inches (wide and 1/16 inch thick. 

I. Grounding Bus:  UL & cUL Listed to UL467 & C22.2 respectively, pre-drilled per TIA/EIA Standard 

607, bare,  1/4 inch thick, electrolytic, tough pitch copper bar, length and width as indicated on the 

Drawings; insulators and standoffs as specified in Paragraph “Ground Bars” below. 

2.4 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 

conductors and connected items. 

B. Bolted Connectors:  Bolted-pressure-type connectors 

1. Compression Connectors: Burndy Hyground, or equal, permanent, pure, wrought copper, 

meeting ASTM 8 1 87, essentially the same as the conductors being connected; clearly and 

permanently marked with the information listed below: 

a. Company symbol and/or logo. 

b. Catalog number. 

c. Conductors accommodated. 

d. Installation die index number or die catalog number is required. 

e. Underwriters Laboratories “Listing Mark:”. 

f. The words “Suitable for Direct Burial” or, where space is limited, “Direct Burial” or  

“Burial” per UL Standard ANSI/UL467 (latest revision). 

2. Cast connectors: copper base alloy according to ASTM B 30 (latest revision). 

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's written 

instructions. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods:  UL-listed: 
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1. Copper-clad steel; bonded copper electrolytically-applied to minimum thickness of 10 mils. 

2. Hot-dip galvanized steel; minimum zinc thickness specified per ASTM A-123 

3. Stainless steel; Type 304 

4. Size:  5/8 inch by 8 feet. Provide sectional types when longer rods are indicated. 

B. Chemical Electrodes:  Copper tube, straight or L-shaped, filled with nonhazardous chemical salts, 

terminated with a bare conductor sized, at a minimum, for the size of the connecting grounding 

electrode conductor. 

C. Ground Plates: UL-listed, rectangular, bare solid copper plate; minimum 0.032-inch thick. 

2.6 GROUND BARS 

A. Rectangular Ground Bars: UL & cUL Listed to UL467 & C22.2 respectively, pre-drilled per TIA/EIA 

Standard 607, bare,  1/4 inch thick, electrolytic, tough pitch copper bar, length and width as 

indicated on the Drawings. 

B. Supports: Minimum of two each 1-1/2-inch insulators and 1-inch stainless steel offset mounting 

brackets. 

2.7 MISCELLANEOUS 

A. Ground Enhancing Backfill: Provide low-resistivity, ground-enhancing backfill material recommended 

by the electrode manufacturer. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Examine areas and conditions under which electrical grounding connections are to be made and 

notify the Architect/Engineer in writing of conditions detrimental to proper completion of the work.  

Do not proceed with Work until unsatisfactory conditions have been corrected. 

B. Provide all materials, labor and equipment for an electrical grounding system in accordance with 

applicable portions of the NEC and NECA.  Coordinate electrical work as necessary to interface 

installation of electrical grounding systems with other work. 

C. Accomplish grounding and bonding of electrical installations and specific requirements for systems, 

circuits and equipment required to be grounded for both temporary and permanent construction. 

3.2 APPLICATION 

A. Use only copper conductors for both insulated and bare grounding conductors in direct contact with 

earth, concrete, masonry, crushed stone, and similar materials. 

B. In branch circuit and feeder raceways, use insulated equipment grounding conductors. 

C. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 

equipment, and elsewhere as indicated on the Drawings. 

1. Use insulated spacers and mounting brackets, and support from wall 8 feet above finished floor, 

unless otherwise indicated. 

2. At doors, route the bus up to the top of the door frame, across the top of the doorway, and 

down to the specified height above the floor. 

D. Underground Grounding Conductors: Bury at least 24 inches below grade, or 6 inches below the 

official frost line, whichever is greater, or bury 12 inches above duct bank when installed as part of 

the duct bank. 

3.3 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 

conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are 

indicated. 

B. Install equipment grounding conductors in all feeders and branch circuits. 

C. Install insulated equipment grounding conductor with circuit conductors for the following items, in 

addition to those required by NFPA 70: 
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1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

7. Armored and metal-clad cable runs. 

8. Feeders and branch circuits installed in non-metallic raceways. 

D. Separately Derived Systems: Bond the derived neutral (grounded) conductor of all separately derived 

system (e.g., transformers, generators, UPS) to the nearest available grounding electrode, or back to 

the service grounding electrode if no approved electrodes are readily available.  Size the grounding 

electrode conductor and bonding jumpers as indicated on the Drawings or as required by NFPA 70 

Table 250.66, whichever is larger. 

E. Busway Supply Circuits:  Install an insulated equipment grounding conductor from the grounding bus 

in the switchgear, switchboard, or distribution panelboard to the equipment grounding bar terminal 

on the busway, if a direct bus-to-bus connection is not factory provided. 

F. Computer Outlet Circuits:  Install insulated equipment grounding conductor in branch-circuit runs 

from computer-area power panelboards or power-distribution units. 

G. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or 

feeder, isolate equipment enclosure from supply raceway with a nonmetallic raceway fitting listed for 

the purpose.  Install fitting where raceway enters enclosure, and install a separate equipment 

grounding conductor.  Isolate equipment grounding conductor from raceway and from panelboard 

grounding terminals.  Terminate at equipment grounding conductor terminal of the applicable derived 

system or service, unless otherwise indicated. 

H. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways unless 

they are designated for telephone or data cables. 

I. Air-Duct Equipment Circuits:  Install an equipment grounding conductor to duct-mounted electrical 

devices operating at 120V and more, including air cleaners and heaters.  Bond conductor to each 

unit and to air duct. 

3.4 INSTALLATION 

A. Ground Rods:  Install at least three rods spaced at least one-rod length from each other and located 

at least the same distance from other grounding electrodes. 

1. Drive ground rods until tops are 2 inches below finished floor or final grade, unless otherwise 

indicated. 

2. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, except 

at test wells and as otherwise indicated.  Make connections without exposing steel or damaging 

copper coating. 

3. Verify that final backfill and compaction has been completed before driving rod electrodes. 

B. Grounding Conductors:  Where the size of the grounding conductors are not shown, size in 

accordance with NEC Table 250.122 Route along shortest and straightest paths possible, unless 

otherwise indicated.  Avoid obstructing access or placing conductors where they may be subjected 

to strain, impact, or damage. 

C. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation 

hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded 

connectors for outdoor locations, unless a disconnect-type connection is required; then, use a bolted 

clamp.  Bond straps directly to the basic structure taking care not to penetrate any adjacent parts.  

Install straps only in locations accessible for maintenance. 

D. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in conduit, from 

building's main service equipment, or grounding bus, to main metal water service entrances to 

building.  Connect grounding conductors to main metal water service pipes by grounding clamp 

connectors.  Where a dielectric main water fitting is installed, connect grounding conductor to street 

side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at each end. 

E. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect 
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to pipe with grounding clamp connectors. 

F. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of 

associated pumps, fans, blowers, electric heaters, and air cleaners.  Use braided-type bonding straps. 

G. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve. 

H. Install one test well for each service at the ground rod electrically closest to the service entrance.  

Set top of well flush with finished grade, pavement, or floor. 

I. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using a 

minimum of 20 feet of bare, tinned copper conductor not smaller than No. 4 AWG.  If concrete 

foundation is less than 20 feet long, coil excess conductor within the base of the foundation.  Bond 

grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend 

grounding conductor above footer and foundation and connect to building structural steel or other 

grounding electrode external to concrete. 

3.5 CONNECTIONS 

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 

connectors, connection hardware, conductors, and connection methods so metals in direct contact 

will be galvanically compatible. Provide electrical bonding plates, connectors, terminals, lugs and 

clamps as recommended by the manufacturers for indicated applications. Provide electrical insulating 

tape, heat-shrinkable insulating tubing, welding materials, and bonding straps as recommended by 

the manufacturers for types of service indicated. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 

points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps. 

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and mechanical 

clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Replace welds 

that are puffed up or that show convex surfaces indicating improper cleaning. Use exothermic 

welded connections for the following: 

1. Connecting conductors together. 

2. Connecting conductors to ground rods, except at test wells. 

3. Connecting conductors to building steel. 

4. Connecting conductors to plates. 

C. Compression Fittings: Permanent compression-type fittings may be used for the following rather than 

exothermic connections: 

1. Connecting conductors together. 

2. Connecting conductors to building steel. 

3. Connecting conductors to ground rods, except at test wells. 

D. Mechanical Pressure Fittings: Use bolted mechanical (removable) pressure-type clamps for the 

following: 

1. Connecting conductors to ground rods at test wells.  

2. Connecting conductors to pipes. 

E. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type 

grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged 

pressure-type connectors. 

F. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings without 

mechanical and electrical connection to housing, terminate each conduit with a grounding bushing.  

Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in 

housing.  Bond electrically noncontinuous conduits at entrances and exits with grounding bushings 

and bare grounding conductors, unless otherwise indicated. 

G. Connections at Test Wells:  Use compression-type connectors on conductors and make bolted- and 

clamped-type connections between conductors and ground rods. 
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H. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, 

use those specified in UL 486A and UL 486B. 

I. Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential 

pressure for compression connectors.  Use tools and dies recommended by connector manufacturer.  

Provide embossing die code or other standard method to make a visible indication that a connector 

has been adequately compressed on grounding conductor. 

J. Moisture Protection:  If insulated grounding conductors are connected to ground rods or grounding 

buses, insulate entire area of connection and seal against moisture penetration of insulation and 

cable. 

3.6 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING 

A. Manholes and Handholes:  Install a driven ground rod close to wall and set rod depth so 4 inches will 

extend above finished floor.  If necessary, install ground rod before manhole is placed and provide a 

No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole through a waterproof 

sleeve in manhole wall.  Protect ground rods passing through concrete floor with a double wrapping 

of pressure-sensitive tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below 

concrete.  Seal floor opening with waterproof, nonshrink grout. 

B. Connections to Manhole Components:  Connect exposed-metal parts, such as inserts, cable racks, 

pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding 

conductor.  Make connections with No. 6 AWG minimum, stranded, hard-drawn copper conductor.  

Train conductors level or plumb around corners and fasten to manhole walls.  Connect to cable 

armor and cable shields as recommended by manufacturer of splicing and termination kits. 

C. Pad-Mounted Transformers and Switches:  Install two ground rods and counterpoise encircling the 

pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with 

substations by connecting them to underground cable and grounding electrodes.  Use tinned-copper 

conductor not less than No. 2 AWG for counterpoise and for taps to equipment ground pad.  Bury 

counterpoise not less than 18 inches below grade, or 6 inches below the official frost line, whichever 

is greater, and 6 inches from the foundation. 

3.7 FIELD QUALITY CONTROL 

A. Testing:  Engage a qualified testing agency to perform the following field quality-control testing: 

B. Testing:  Perform the following field quality-control testing: 

1. After installing grounding system but before permanent electrical circuitry has been energized, 

test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-resistance level is 

specified, at service disconnect enclosure grounding terminal, and at ground test wells.  

Measure ground resistance not less than two full days after the last trace of precipitation, and 

without the soil being moistened by any means other than natural drainage or seepage and 

without chemical treatment or other artificial means of reducing natural ground resistance.  

Perform tests by the fall-of-potential method according to IEEE 81. 

3. Provide drawings locating each ground rod and ground rod assembly and other grounding 

electrodes, identify each by letter in alphabetical order, and key to the record of tests and 

observations.  Include the number of rods driven and their depth at each location and include 

observations of weather and other phenomena that may affect test results.  Describe measures 

taken to improve test results. 

4. Test Values: 

a. The resistance between the main grounding electrode and earth ground shall be no greater 

than 5 ohms. 

b. Equipment Rated 500 kVA and Less:  10 ohms. 

c. Equipment Rated 500 to 1000 kVA:  5 ohms. 

d. Equipment Rated More Than 1000 kVA:  3 ohms. 

e. Substations and Pad-Mounted Switching Equipment:  5 ohms. 

f. Manhole Grounds:  10 ohms. 

5. Perform point–to–point megohmmeter tests to determine the resistance between the main 

grounding system and all major electrical equipment frames, system neutral, and/or derived 

neutral points. 
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6. Minimum system neutral–to-ground insulation resistance: one megohm. 

7. Investigate point-to-point resistance values that exceed 0.5 ohms. 

a. Check for loose connections. 

b. Check for absent or broken connections. 

c. Check for poor quality welds. 

d. Consider other reasons. 

8. Excessive Grounding Electrode Resistance:  If measured resistance to earth ground value 

exceeds specified values, notify Architect promptly and include recommendations and costs to 

reduce them. 

3.8 GRADING AND PLANTING 

A. Restore surface features, including vegetation, at areas disturbed by Work of this Section.  

Reestablish original grades, unless otherwise indicated.  If sod has been removed, replace it as soon 

as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of dirt, cable 

laying, and other activities to their original condition.  Include application of topsoil, fertilizer, lime, 

seed, sod, sprig, and mulch.  Comply with Division 31 and 32.  Maintain restored surfaces.  Restore 

disturbed paving as indicated. 

 
END OF SECTION 260526 
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SECTION 260529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section “Common Work Results for Electrical” for concrete pads for pad-mounted service 

transformers. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering 

analysis by a qualified professional engineer, using performance requirements and design criteria 

indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported systems 

and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or 

imposed for this Project, with a minimum structural safety factor of five times the applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

2. Nonmetallic slotted support systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 

2. Steel slotted channel systems.  Include Product Data for components. 

3. Nonmetallic slotted channel systems.  Include Product Data for components. 

4. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 

Code - Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 

reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are 

specified in Division 07 Section "Roof Accessories." 
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PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 

assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Wesanco, Inc. 

3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 

4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied 

according to MFMA-4. 

5. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4. 

6. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels 

and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c., in at 

least 1 surface. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. Fabco Plastics Wholesale Limited. 

d. Seasafe, Inc. 

3. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use 

with those items. 

4. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be 

stainless steel. 

5. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for 

types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body 

and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser 

conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to suit 

individual conductors or cables supported.  Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, 

and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 

supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported 

loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

b. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
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1) Hilti Inc. 

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened 

portland cement concrete with tension, shear, and pullout capacities appropriate for supported 

loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

b. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti Inc. 

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; 

complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached 

structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of 

supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes 

and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment 

and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, 

IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 

other support system, sized so capacity can be increased by at least 25 percent in future without 

exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch 

(38-mm) and smaller raceways serving branch circuits and communication systems above suspended 

ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may 

be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will 

be adequate to carry present and future static loads within specified loading limits.  Minimum static 

design load used for strength determination shall be weight of supported components plus 200 lb 

(90 kg). 
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 

electrical items and their supports to building structural elements by the following methods unless 

otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 

2. To New Concrete:  Bolt to concrete inserts. 

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 

4. To Existing Concrete:  Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or 

greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 

inches (100 mm) thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and 

nuts. 

7. To Light Steel:  Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, 

and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated 

metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 

support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 

erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-

PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-

repair paint to comply with ASTM A 780. 

 

END OF SECTION 260529 
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SECTION 260533 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL REQUREMENTS 

1.1 SUMMARY 

A. This Section includes: 

1. Raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section “Common Work Results for Electrical” for limited scope general construction 

materials and methods. 

C. Division 26 Section “Grounding and Bonding”. 

D. Division 26 Section “Hangers and Supports for Electrical  Systems”. 

E. Division 26 Section “Identification for Electrical Systems”. 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements”: 

1. Product data for the following products: 

a. Surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and 

cabinets. 

2. Shop drawings for: 

a. Detailing fabrication and installation for custom enclosures. 

B. Record Drawings: Submit Record Drawings as required by Division 01 and Division 26 Section 

“General Electrical Requirements”: 

1. Accurately record actual routing of all exterior buried raceway and all interior raceways three 

inches and larger.  Indicate dimensions from fixed structural elements. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are 

shown and coordinated with each other, based on input form installers of the items involved: 

1. Structural members in path of conduit groups with supports. 

2. HVAC and plumbing items and architectural features in the paths of conduit groups with 

common supports. 

 

1.4 DEFINITIONS 

A. Terminology used in this specification is as defined below: 

1. EMT: Electrical Metallic Tubing 

2. ENT: Electrical Nonmetallic Tubing 

3. FMC: Flexible Metal Conduit  

4. GRS: Galvanized Rigid Steel Conduit  

5. IMC: Intermediate Metal Conduit  

6. LFMC: Liquidtight Flexible Metal Conduit 

7. LFNC: Liquidtight Flexible Nonmetallic Conduit  

8. RAC: Rigid Aluminum Conduit 

9. RMC: Rigid Metal Conduit 

10. RNC: Rigid Nonmetallic Conduit 

1.5 QUALITY ASSURANCE 

A. Materials shall be manufactured by companies that have been specializing in the products specified 

in this Section, for a minimum of 3 years. 

B. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 
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29 CFR 1910.7, and that is acceptable to AHJ. 

2. Marked for intended use. 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

B. Where a list is provided, manufacturers are listed alphabetically and not in accordance with any 

ranking or preference. 

2.2 CONDUITS, SURFACE MOUNTED RACEWAYS AND ACCESSORIES 

A. Metal Conduit And Tubing 

1. Manufacturers: 

a. AFC Cable Systems, Inc. 

b. Alflex Corporation, a Southwire Company 

c. Anamet Electrical, Inc.; Anaconda Metal Hose. 

d. Electri-Flex Co. 

e. Indalex 

f. Manhattan/CDT/Cole-Flex 

g. O-Z/Gedney; Unit of General Signal (Fittings) 

h. Republic Raceway  

i. Tyco International; Allied Tube & Conduit Div. 

j. Wheatland Tube Co. 

2. RMC: 

a. GRS:  Hot-dip galvanized: ANSI C80.1, UL 6. 

b. RAC:  ANSI C80.5, UL6A. 

3. IMC:  ANSI C80.6, UL 1242. 

4. Plastic-Coated GRS and Fittings:  NEMA RN 1, UL-listed.  Coating thickness of 0.04 inches 

(1mm), minimum. 

5. Plastic-Coated IMC and Fittings:  NEMA RN 1, UL-listed. 

6. EMT and Fittings:  ANSI C80.3, UL 797. 

a. Fittings:  Compression type. 

7. FMC:  Zinc-coated steel: UL 1. 

8. LFMC:  Flexible steel raceway with PVC jacket: UL 360. 

9. Fittings:  NEMA FB 1; compatible with raceway and tubing materials. 

B. Nonmetallic Raceway And Tubing 

1. Manufacturers: 

a. AFC Cable Systems, Inc. (Tubing) 

b. American International. 

c. Anamet Electrical, Inc.; Anaconda Metal Hose. 

d. Arnco Corp. 

e. Cantex Inc. 

f. Certainteed Corp.; Pipe & Plastics Group. 

g. Condux International. 

h. ElecSYS, Inc. 

i. Electri-Flex Co. 

j. Lamson & Sessions; Carlon Electrical Products. 

k. Manhattan/CDT/Cole-Flex. 

l. Prime Conduit (formerly Carlon) 

m. RACO; Division of Hubbell, Inc. 
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n. Spiralduct, Inc./AFC Cable Systems, Inc. 

o. Superflex Ltd. 

p. Thomas & Betts Corporation. 

2. RNC:  Schedule 40 and 80 PVC: NEMA TC 2, UL 651. 

a. Fittings: match to raceway type and material: NEMA TC 3, NEMA TC 6, UL 651, as 

applicable. 

3.  LFNC:  UL 1660. 

a. Fittings: match to tubing type and material: NEMA TC 3, NEMA TC 6, UL 651, as 

applicable. 

C. Metal Wireways 

1. Manufacturers: 

a. Cooper B-Line 

b. EPI-Electrical Enclosures 

c. Hoffman. 

d. Square D. 

2. Material and Construction:  14 gauge (minimum) sheet steel, sized and shaped as indicated, 

NEMA  1 or 3R. 

3. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-

down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. Select features, unless otherwise indicated, as required to complete wiring 

system and to comply with NFPA 70.  Where indicated, provide a barrier to divide wireway into 

compartments. 

4. Wireway Covers:  Hinged type. 

5. Finish:  Manufacturer's standard phosphate pre-treatment and baked enamel finish. 

D. Surface Metal Raceways 

1. Manufacturers: 

a. Wiremold/Legrand. 

b. Mono-Systems, Inc. 

c. Panduit Corp  

2. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Finish with manufacturer's 

standard prime coating. 

3. Types, sizes, and channels as indicated and required for each application, with fittings that 

match and mate with raceways. 

 

2.3 BOXES, ENCLOSURES AND CABINETS 

A. General 

1. Manufacturers: 

a. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 

b. Emerson/General Signal; Appleton Electric Company. 

c. Erickson Electrical Equipment Co. 

d. Hoffman. 

e. Hubbell, Inc. 

f. Killark Electric Manufacturing Co. 

g. O-Z/Gedney; Unit of General Signal. 

h. RACO; Division of Hubbell, Inc. 

i. Robroy Industries, Inc.; Enclosure Division. 

j. Scott Fetzer Co.; Adalet-PLM Division. 

k. Spring City Electrical Manufacturing Co. 

l. Thomas & Betts Corporation. 

m. Walker Systems, Inc.; Wiremold Company (The). 

n. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary 

B. Outlet Boxes 

1. Sheet Metal Outlet and Device Boxes:  NEMA OS 1; UL514A. 

2. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover. 

3. Nonmetallic Outlet and Device Boxes:  NEMA OS 2 

4. Subject to compliance with requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not limited to, manufacturers specified in the 
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following paragraphs.  Manufacturers and model numbers listed are used only to represent the 

characteristics required and are not intended to restrict the use of other Manufacturers listed 

above and models that meet the specified criteria. 

a. Boxes for exposed work: deep drawn type with raised covers: 

1) Appleton 4S 1/2-DR; 8300 series cover. 

2) RACO 190 series; 800 series cover. 

3) Steel City 52150 series; RS series cover. 

b. Boxes for flush switches, receptacles, telephone, data or other general devices: 

1) Appleton 4SVB series; 8400 series cover. 

2) RACO 198 series; 770 series cover. 

3) Steel City CWV series; 52-C-00 series cover. 

c. Boxes for flush switches, receptacles, telephone, data or other general devices installed in 

masonry construction: 

1) Appleton MI-250 series or MI-350 series. 

2) RACO 690 series or 960 series. 

3) Steel City GW series. 

C. Junction And Pull Boxes 

1. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

2. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast iron with gasketed cover. 

D. Cabinets and Enclosures 

1. General: 

a. Compliance: NEMA 250; UL 50 and 508A, as applicable. 

b. NEMA Type 1: Code-gauge phosphatized steel with continuously welded seams; 

manufacturer's standard ANSI 61 gray polyester powder finish inside and out; non-

gasketed removable hinged front cover, with flush keyed latch and concealed hinge; collar 

studs. 

c. NEMA Type 3R: Code-gauge galvanized steel with drip shield top, seam-free front, side, 

and back; manufacturer's standard ANSI 61 gray polyester powder finish inside and out; 

non-gasketed continuous-hinged door, with stainless steel pin; captive, plated steel cover 

screws; hasp and staple for padlocking; collar studs. 

d. Removable painted steel interior panel mounted on standoffs; metal barriers to separate 

wiring of different systems and voltages. 

e. Where keyed locks are indicated, provide 2 keys for each enclosure, with all locks keyed 

alike. 

f. Provide enclosures wider than 36 inches with double doors; removable center posts; 

internal bracing, supports, or both, as required to maintain their structural integrity; and, 

accessory feet where required for freestanding equipment. 

g. Provide clamps, grids, slotted wireways, or similar devices to which or by which wiring 

may be secured.   Provide DIN-rail mounted terminal strips for terminating all incoming and 

outgoing control wiring, and power terminal blocks for incoming/outgoing power wiring. 

h. Provide metal barriers to separate compartments containing control wiring operating at less 

than 50 volts from power and higher-voltage control wiring.  

2.4 FACTORY FINISHES 

A. Finish:  For metal wireway and surface raceway, enclosure, or cabinet components, provide 

manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  For metal wireway and surface raceway, enclosure, or cabinet components, provide 

manufacturer's standard paint applied to factory-assembled metal wireway and surface raceways, 

enclosures, and cabinets before shipping. 

PART 3 - EXECUTION 

3.1 RACEWAYS 

A. General 

1. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on drawings or in this article are stricter.  

2. Provide sizes and types of raceways as indicated on the Drawings.  Sizes are based on THWN 
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insulated copper conductors, except where noted otherwise.  Where sizes are not shown on the 

Drawings or in the Specifications, size raceways in accordance with NFPA 70 requirements for 

the number, size and type of conductors installed.  Minimum raceway size: 1/2 inch (concealed 

and exposed); 1 inch (underground and under slab). 

3. Provide all raceways, fittings, supports, and miscellaneous hardware required for a complete 

electrical system as described by the Drawings and Specifications. 

4. Install a green-insulated, equipment-grounding conductor, which is bonded to the electrical 

system ground, in all raceways, with the exception of Service Entrance raceways. 

5. Install grounding bushings on all conduit terminations and bond to the enclosure, equipment 

grounding conductor, and electrical system ground. 

6. Install raceways concealed in walls or above suspended ceilings in finished areas.  When 

approved by the Architect, raceways may be installed concealed in elevated floor slabs.  Do not 

install raceways horizontally within slabs on grade. 

7. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved 

portions of bends are not visible above the finished slab. 

8. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  

Install horizontal raceway runs above water and steam piping. 

9. Make bends and offsets so inside diameters are not reduced.  Keep legs of bends in the same 

plane and keep straight legs of offsets parallel, unless otherwise indicated. 

10. Install raceways: 

a. To meet the requirements of the structure and the requirements of all other Work on the 

Project.   

b. To clear all openings, depressions, ducts, pipes, reinforcing steel, and so on.  

c. Within or passing through the concrete structure in such a manner so as not to adversely 

affect the integrity of the structure.  Become familiar with the Architectural and the 

Structural Drawings and their requirements affecting the raceway installation.  If 

necessary, consult with the Architect. 

d. Parallel or perpendicular to building lines or column lines.  

e. When concealed, with a minimum of bends in the shortest practical distance, considering 

type of building construction and obstructions, unless otherwise indicated. 

11. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave 

at least 2 inches of concrete cover. 

a. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 

placement. 

b. Space raceways laterally to prevent voids in concrete. 

c. Run conduit larger than 1-inch trade size parallel or at right angles to main reinforcement.  

Where at right angles to reinforcement, place conduit close to slab support. 

d. Change from RNC to coated GRS or IMC before rising above the floor.  

12. Where masonry walls are left unfinished, coordinate raceway installations with other trades so 

that the raceways and boxes are concealed and the wall will have a neat and smooth 

appearance. 

13. Support raceways from structural elements of the building as required by NFPA 70, Division 26 

Section “Hangers and Supports for Electrical Systems”.  Do not support raceways by hangers 

used for any other systems foreign to the electrical systems; and, do not attach to other foreign 

systems.  Do not lay raceways on top of the ceiling system. 

14. Provide support spacing in accordance with NFPA 70 requirements, and at a minimum in 

accordance with NEMA standards.  Support by the following methods: 

a. Attach single raceway directly to structural steel with beam clamps. 

b. Attach single raceway directly to concrete with one-hole clamps or clips and anchors.  

Outdoors and wherever subject to dampness or moisture, offset raceways from the surface 

by using galvanized clamps and clamp backs, to mitigate moisture entrapment between 

raceways and surfaces. 

c. Attach groups of raceway to structural steel with slotted support system attached with 

beam clamps. Attach raceway to slotted channel with approved raceway clamps. 

d. Attach groups of raceway to concrete with cast-in-place steel slotted channel fabricated 

specifically for concrete embedment. Attach raceway to steel slotted channel with 

approved raceway clamps. 

e. Hang plumb horizontally suspended single raceway using a threaded rod.  Attach threaded 

rods to concrete with anchors and to structural steel with beam clamps.  Attach raceway 

to threaded rod with approved raceway clamps. 
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f. Hang horizontally suspended groups of raceway using steel slotted support system 

suspended from threaded rods.  Attach threaded rods to concrete with anchors and to 

structural steel with beam clamps.  Attach raceway to steel slotted channel with approved 

raceway clamps. 

g. Support conductors in vertical raceway in accordance with NFPA 70 requirements. 

h. Cross-brace suspended raceway to prevent lateral movement during seismic activity. 

i. Use pre-fabricated non-metallic spacers for parallel runs of underground or under-slab 

conduits, either direct buried or encased in concrete. 

15. Install electrically- and physically-continuous raceways between connections to outlets, boxes, 

panelboards, cabinets, and other electrical equipment with a minimum possible number of bends 

and not more than the equivalent of four 90-degree bends between boxes.  Make bends smooth 

and even, without flattening raceway or flaking the finish.  

16. Protect all electrical Work against damage during construction.  Repair all Work damaged or 

moved out of line after rough-in, to meet the Architect’s approval, without additional cost to 

the Owner.  Cover or temporarily plug openings in boxes or raceways to keep raceways clean 

during construction. Clean all raceways prior to pulling conductors or cables. 

17. Align and install raceway terminations true and plumb.  

18. Complete raceway installation before starting conductor installation. 

19. Install a pull cord in each empty raceway that is left empty for installation of wires or cables by 

other trades or under separate contracts.  Use polypropylene or monofilament plastic line with 

not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull cord. 

20. Install approved expansion/deflection fittings where raceways pass through or over building 

expansion joints. 

21. Route raceway through roof openings for piping and ductwork or through roof seals approved 

by the Architect, the roofing contractor, or both.  Obtain approval for all roof penetrations and 

seal types from the Architect, Owner, roofing contractor, or all three as required to maintain 

new or existing roofing warranties. 

22. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 

UL-listed sealing compound.  For concealed raceways, install each fitting in a flush steel box 

with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install 

raceway sealing fittings at the following points: 

a. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces or from building exterior to building interior. 

b. Where otherwise required by NFPA 70. 

23. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 

equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 

finished floor.  Extend conductors to equipment with [GRS][IMC][EMT][as indicated]; FMC may 

be used 6 inches above the floor.  Install screwdriver-operated, threaded plugs flush with floor 

for future equipment connections. 

B. RMC 

1. Use GRS or IMC in the following areas: 

a. Where indicated. 

b. Exterior applications where above grade and exposed. 

c. Below grade when concrete-encased, plastic-coated, or provided with a corrosion resistant 

approved mastic coating. 

d. All raceways penetrating slabs on grade (use plastic-coated raceway or provide with a 

corrosion resistant approved mastic coating). This shall include the 90-degree elbow below 

grade and the entire vertical transition to above grade. 

2. Use RAC in the following areas: 

a. Indoors above grade. 

b. Interior wet or damp locations. 

c. For circuits operating above 60 Hz.  Where aluminum raceways are installed for such 

circuits and pass through concrete, install in nonmetallic sleeve. 

3. Do not use RAC: 

a. Below grade. 

b. Imbedded in concrete or other areas corrosive to RAC. 

C. EMT 

1. Use EMT in the following areas: 

a. Where indicated. 
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b. Interior concealed locations for: 

1) Branch and feeder circuits. 

2) Low-voltage control, security, and fire alarm circuits 

2. Do not use EMT: 

a. Below grade. 

b. In exterior applications when exposed. 

D. FMC and LFMC 

1. Use FMC or LFMC: 

a. For the final 24 inches of raceway to all motors, transformers, and other equipment subject 

to vibration or movement. 

b. From outlet boxes (attached to building structure) to recessed light fixtures.  Install 

sufficient length to allow for relocating each light fixture within a 5-foot radius of its 

installed location. 

2. Do not use FMC or LFMC: 

a. For branch circuits, homeruns or feeders.   

b. In lengths exceeding 6 feet. 

3. Use FMC only in dry locations; use LFMC in damp, wet, corrosive, and outdoor locations. 

E. RNC 

1. Solvent-weld RNC fittings and raceway couplings per the manufacturer’s instructions and make 

all connections watertight.  Use solvent of the same manufacturer as the raceway. 

2. Where installed exposed outdoors or other areas subject to temperature variations, install 

expansion fittings per Article 352.44 of NFPA 70, to accommodate thermal expansion in 

straight runs. 

3. Use RNC in the following locations: 

a. Only where specifically indicated, and then only as specified below. 

b. Underground, single and grouped, in lieu of GRS or IMC, when indicated. 

1) Direct buried 

2) Concrete-encased (use approved rigid PVC interlocking spacers, selected to provide 

minimum duct spacing and cover depths indicated while supporting ducts during 

concreting and backfilling; produced by the same manufacturer as the ducts). 

4. Do not use RNC: 

a. Exposed indoors 

b. In occupied spaces. 

c. In return air plenums. 

d. Where subject to physical damage. 

e. Where not permitted by codes. 

F. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. RMC and IMC: Use threaded rigid steel conduit fittings, unless otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings and installation tools approved 

by the manufacturer for use with that material.  Patch all nicks and scrapes in PVC coating after 

installing conduits.  Replace all fittings and conduits that have any portion of the coating 

scraped off to bare metal, at no additional cost to the Owner. 

3. Join raceways with fittings designed and approved for that purpose and make joints tight. 

4. Use insulating bushings to protect conductors at raceway terminations: 

a. Where raceways are terminated with locknuts and bushings, align raceways to enter 

squarely and install locknuts with dished part against box.  Use two locknuts, one inside 

and one outside box. 

b. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into 

hub so end bears against wire protection shoulder.  Where chase nipples are used, align 

raceways so coupling is square to box; tighten chase nipple so no threads are exposed. 

G. Telephone and Signal/Data System Raceways, 2-Inch Trade Size and Smaller:  In addition to above 

requirements, install raceways in maximum lengths of 150 feet and with a maximum of two 90-

degree bends or equivalent.  Separate lengths with pull or junction boxes where necessary to comply 

with these requirements. 

H. Wireways 

1. Use flat head screws, clips and straps to fasten wireways to surfaces.  Mount plumb and level. 

2. Use suitable insulating bushings and inserts at connections to outlets and corner fittings. 
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3. Close ends of wireway and unused raceway openings. 

I. Surface Raceways 

1. Use flat head screws, clips and straps to fasten surface raceways to surfaces.  Mount plumb 

and level. 

2. Use suitable insulating bushings and inserts at connections to outlets and corner fittings. 

3. Close ends of surface raceway. 

3.2 BOXES 

A. General 

1. Verify locations of device boxes prior to rough in. 

2. Set boxes at elevations to accommodate mounting heights as specified or indicated on the 

Drawings. 

3. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Adjust 

box locations to accommodate intended purpose. 

4. Install boxes to preserve fire ratings of walls, floors, and ceilings. 

5. Install flush wall-mounted boxes without damaging wall insulation or reducing its effectiveness. 

6. Support boxes independently of raceway. 

7. Clean the interior of boxes to remove dust, debris, and other material.  Clean exposed surfaces 

and restore finish. 

8. Adjust flush-mounted boxes to make front edges flush with finished wall material. 

9. Provide boxes of the depth required for the service, device and the application, and with raised 

covers set flush with the finished wall surface for boxes concealed in plaster finishes.  Select 

covers with the proper openings for the devices being installed in the boxes. Install boxes flush 

unless otherwise indicated. 

10. Install outlet boxes in firewalls complying with UL requirements, with box surface area not 

exceeding 16 square inches; and, when installed on opposite sides of the wall, separate by a 

distance of at least 24 inches. 

B. Outlet Boxes 

1. Install all electrical devices, such as plug receptacles, lamp receptacles, light switches, and light 

fixtures in or on outlet boxes. 

2. Locations of outlets on Drawings are approximate; and, except where dimensions are shown, 

determine exact dimensions for locations of outlets from plans, details, sections, or elevations 

on Drawings, or as directed by Architect. Locate outlets generally from column centers and 

finish wall lines or to centers or joints of wall or ceiling panels.  

3. Locate outlet boxes so they are not placed back-to-back in the same wall, and in metal stud 

walls, so they are separated by at least one stud space, to limit sound transmission from room 

to room.  Install outlet boxes in accessible locations and do not install outlets above ducts or 

behind furring.  

4. Install extension and plaster rings as required by NFPA 70. 

5. Carefully set outlet boxes concealed in non-plastered block walls so as to line up with wall 

joints.  Coordinate the box and raceway installation with the wall construction as required for a 

flush and neat appearing installation.  Outlet box extensions may be used where necessary. 

6. Do not exceed allowable fill per NFPA 70. 

7. Where multiple devices are shown grouped together, gang mount with a common cover plate.  

C. Junction and Pull Boxes 

1. Install junction and pull boxes above accessible ceilings and in unfinished areas. 

2. Provide boxes set flush in painted walls or ceilings with primer coated cover. 

3. Where junction and pull boxes are installed above an inaccessible ceiling, locate so as to be 

easily accessible from a ceiling access panel. 

4. Boxes for exterior use shall be: 

a. PVC with a UV-stabilized PVC cover sealed and gasketed watertight.   

b. Cast aluminum with a cast aluminum cover sealed and gasketed watertight. 

c. Cast iron with cast iron cover sealed and gasketed watertight in vehicular traffic areas. 

Provide box and cover UL listed for use in vehicular traffic areas. 

d. Install buried boxes so that box covers are flush with grade, unless indicated otherwise. 

3.3 CABINETS AND ENCLOSURES 

A. Unless otherwise indicated on the Drawings, provide NEMA 1 construction for indoor, dry locations; 
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NEMA 12 for indoor, damp and dusty locations; NEMA 3R for outdoor locations. 

B. Install flush mounted in the wall in finished spaces, with the top 78 inches above finished floor. The 

front shall be approximately 3/4-inch larger than the box all around. 

C. Install surface mounted in unfinished spaces, with the top 78 inches above finished floor. The front 

shall be the same height and width as the box. 

D. Electrically ground all metallic cabinets and enclosures.  Where wiring to cabinet or enclosure 

includes a grounding conductor, provide a grounding lug in the interior of the cabinet or enclosure. 

Cabinets and enclosures specified in this Section are intended to house miscellaneous electrical 

components assembled in a custom arrangement, such as contactors and relays. 

E. All components that are specified or indicated for assembly in cabinets and enclosures shall each be 

individually UL listed and labeled.  Arrange wiring so that it can be readily identified.  Support wiring 

no less than every 3 inches. Install gauges, meters, pilot lights and controls on the face of the door. 

F. Do not provide cabinets and enclosures smaller than the sizes indicated.  Where sizes and types are 

not indicated, provide cabinets and enclosures of the size, type and classes appropriate for the use 

and location per the guidelines of the NEC.  Provide all items complete with covers and accessories 

required for the intended use. 

 

END OF SECTION 260533 
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SECTION 260543 

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This Section includes: 

1. Raceways, fittings, boxes, handholes, and manholes for direct buried and concrete-encased 

electrical distribution. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section "Common Work Results for Electrical”  for limited scope general construction 

materials and methods. 

C. Division 26 Section “Grounding and bonding” 

D. Division 26 Section "Identification for Electrical Systems” 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements”: 

1. Product data for the following products: 

a. Raceways, Raceway fittings, separators, duct-bank materials, manholes, handholes, boxes, 

solvent cement, warning tape and warning planks. 

2. Shop drawings for: 

a. Detailing fabrication and installation for custom manholes or handholes including duct entry 

provisions, reinforcing details, frame and cover design, manhole frame support rings, ladder 

details, grounding details, sump details, joint details, and cable racks, pulling irons, lifting 

irons. 

b. Record Drawings: Submit Record Drawings as required by Division 01 and Division 26 

Section “General Electrical Requirements”: 

3. Accurately record actual routing of all exterior buried raceway including coordination with other 

surrounding utilities and underground structures.  Provide scaled plans and sections that 

Indicate dimensions from finished grade or other fixed structural elements. 

1.4 DEFINITIONS 

A. Terminology used in this specification is as defined below: 

1. GRS: Galvanized Rigid Steel Conduit  

2. RMC: Rigid Metal Conduit 

3. RNC: Rigid Nonmetallic Conduit 

1.5 QUALITY ASSURANCE 

A. Materials shall be manufactured by companies that have been specializing in the products specified 

in this Section, for a minimum of 3 years. 

B. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to AHJ. 

2. Marked for intended use. 

C. Comply with NFPA 70 and ANSI C2. 

D. Test and inspect pre-cast concrete utility structures according to ASTM C 1037. 

E. Non-concrete Handhold and Pull-Box Prototype Test: Test prototypes of manholes and boxes for 

compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied. 

1. Tests of materials shall be performed by a independent testing agency. 

2. Strength tests of complete boxes and covers shall be by either an independent testing agency 

or the manufacturer.  A qualified registered professional engineer shall certify tests by 
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manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying with ISO 

9000 and ISO 10012, and traceable to NIST standards.  

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to project site with ends capped and store nonmetallic ducts with supports to prevent 

bending, warping, and deformation. 

B. Store pre-cast and other factory –fabricated underground utility structures at Project site as 

recommended by manufacturer to prevent physical damage.  Arrange so identification markings, if 

present, are visible. 

C. Lift and support pre-cast concrete units only at designated lifting or supporting points. 

1.7 PROJECT CONDITIONS 

A. Interruption of existing electrical service to occupied facilities shall not occur unless permitted under 

the following conditions and then only after arranging to provide temporary electrical service 

according to requirements indicated. 

1. Notify Architect no fewer than [two] <Insert number> days in advance of proposed 

interruption of electrical service. 

2. Do not proceed with interruption of electrical service without Architects written permission. 

1.8 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement 

of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manhole, handholes, and boxes with 

final locations and profiles of ducts and duct banks as determined by coordination with other 

utilities, underground obstructions, and surface features.  Revise locations and elevations from those 

indicated as required to suit field conditions and to ensure that duct runs drain to manholes and 

handholes, and as approved by the Architect. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

B. Where a list is provided, manufacturers are listed alphabetically and not in accordance with any 

ranking or preference. 

2.2 RACEWAYS AND FITTINGS 

A. Metal Conduit And [Tubing] 

1. Manufacturers: 

a. AFC Cable Systems, Inc. 

b. Alflex Corporation, a Southwire Company 

c. Anamet Electrical, Inc.; Anaconda Metal Hose. 

d. Electri-Flex Co. 

e. Indalex 

f. Manhattan/CDT/Cole-Flex 

g. O-Z/Gedney; Unit of General Signal (Fittings) 

h. Republic Raceway  

i. Tyco International; Allied Tube & Conduit Div. 

j. Wheatland Tube Co. 

2. RMC: 

a. GRS:  Hot-dip galvanized: ANSI C80.1, UL 6  
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3. Plastic-Coated GRS and Fittings:  NEMA RN 1, UL-listed.  Coating thickness of 0.40 inches (1 

mm), minimum. 

4. Fittings:  NEMA FB 1; compatible with raceway and tubing materials. 

B. Nonmetallic Raceway And Tubing 

1. [Available ]Manufacturer[s]: 

a. AFC Cable Systems, Inc. (Tubing) 

b. American International. 

c. Anamet Electrical, Inc.; Anaconda Metal Hose. 

d. Arnco Corp. 

e. Cantex Inc. 

f. Certainteed Corp.; Pipe & Plastics Group. 

g. Condux International. 

h. ElecSYS, Inc. 

i Electri-Flex Co. 

j. Lamson & Sessions; Carlon Electrical Products. 

k. Manhattan/CDT/Cole-Flex. 

l. RACO; Division of Hubbell, Inc. 

m. Spiralduct, Inc./AFC Cable Systems, Inc. 

n. Superflex Ltd. 

o. Thomas & Betts Corporation. 

 

2. RNC:  Schedule 40 (type EPC-40-PVC) and 80 (type EPC-80-PVC] PVC: NEMA TC 2, UL 651. 

a. Fittings: match to raceway type and material: NEMA TC 3, NEMA TC 6, UL 651, as 

applicable. 

C DUCT ACCESSORIES 

1.  Duct Separators shall be factory-fabricated rigid interlocking spacers, sized for type and sizes of 

ducts with which used, and selected to provide minimum duct spacings indicated while supporting 

ducts during concreting or backfilling. 

2. Underground-line warning tape specified in Division 26 Section “Identification for Electrical 

Systems.”  

3. Concrete warning planks shall be nominal 12 by 24 by 3 inches in size, manufactured from 6000-

psi concrete. 

 a. Color: Red dye added to concrete during batching. 

 b. Labeling: Mark each plank with “ELECTRICAL” in 2-inch high, 3/8-inch deep letters. 

  

2.3 PRE-CAST CONCRETE HANDHOLES AND BOXES 

A. General 

1. Manufacturers: 

a. Carder Concrete Products. 

b. Christy Concrete Products 

c. Elmhurst-Chicago Stone Co. 

d. Oldcastle Pre-cast Group 

e. Riverton Concrete Products; a division of Cretex Companies, Inc. 

f. Utility Concrete Products, LLC 

g. Utility Vault Co. 

h. Wausau Title, Inc. 

B. Comply with ASTM C858 for design and manufacturing process. 

C. Pre-cast concrete handholes and boxes shall be factory-fabricated, reinforced-concrete, 

monolithically poured walls and bottom unless open-bottom enclosures are indicated.  Frame and 

cover shall form top of enclosure and shall have load rating consistent with that of the handhole or 

box.  

1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed cover 

hook eyes and tamper-resistant, captive, cover-securing bolts. 

2. Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover hook eyes 

and tamper-resistant, captive, cover-securing bolts. 

3. Frame and Cover: Weatherproof steel frame, with hinged steel access door assembly with 

tamper-resistant, captive, cover-securing bolts. 
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a. Cover Hinges: Concealed, with hold-open ratchet assembly. 

b. Cover Handle: Recessed. 

4. Frame and Cover: Weatherproof aluminum frame, with hinged aluminum access door assembly 

with tamper-resistant, captive, cover-securing bolts. 

a. Cover Hinges: Concealed, with hold-open ratchet assembly. 

b. Cover Handle: Recessed. 

5. The cover finish shall be a nonskid finish with a minimum coefficient of friction of 0.50. 

6. The cover shall have the following legend lettering molded into the cover: 

a.  “ELECTRICAL” 

7 .Units shall be designed for flush burial and have open bottom, unless otherwise indicated. 

8. Extensions and slabs shall be designed to mate with bottom of enclosure and shall be same 

material as enclosure. 

a. Extension shall provide increased depth of 12 inches. 

b. Slab shall be same dimensions as bottom of enclosure, and arranged to provide closure. 

9. Windows shall be included as pre-cast openings in walls arranged to match dimensions and 

elevations of approaching ducts and duct banks plus an additional 12 inches vertically and 

horizontally to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches from interior surfaces of walls, floors, or 

frames and covers of handholes, but close enough to corners to facilitate racking of cables 

on walls. 

b. Window openings shall have cast-in-place, welded wire fabric reinforcement for field 

cutting and bending to tie into concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No.4 steel reinforcing bars 

in concrete around each opening. 

10. Duct entrances into handhole walls shall have cast end-bell or duct–terminating fittings in the 

wall for each entering duct.  

a. Type and size shall match fittings to duct or conduit to be terminated. 

b. Fittings shall align with elevations of approaching ducts and be located near interior 

corners of handholes to facilitate racking of cable. 

11. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks and 

pulling-in irons installed before concrete is poured. 

  

2.4 HANDHOLES AND BOXES OTHER THAN PRE-CAST CONCRETE 

A. General 

1. Description:  Comply with SCTE 77. 

2. Color of Frame and Cover:  Gray where installed in concrete or other paved area; Green where 

installed in grass area. 

3. Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise 

indicated. 

4. Load Ratings: 

a. Boxes and covers installed in sidewalks and other areas not subject to normal vehicular 

traffic shall be rated for a design load of 8,000 lbs. minimum. 

b. Boxes and covers installed in driveways, parking lots, and other off-roadway applications 

shall be rated for a design load of 15,000 lbs. minimum. 

c. Boxes and covers installed in roadways and other high vehicular traffic areas shall be rated 

for a design load of 28,800 lbs. 

5. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load 

rating consistent with enclosure. 

6. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 

7. Cover Legend:  Molded lettering, applicable logo from the following: 

a.  “ELECTRIC” 

8. Duct Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for 

secure, fixed installation in enclosure wall. 

9. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for 

cable racks and pullin-in irons. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, 

bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the 

two. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Armorcast Products Company. 

b. Carson Industries LLC. 

c. CDR Systems Corporation. 

d. NewBasis. 

e. Strongwell 

C. Fiberglass Handholes and Boxes with Polymer-Concrete frame and cover:  Sheet-molded, fiberglass-

reinforced, polyester resin enclosure joined to polymer concrete top ring or frame. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Armorcast Products Company. 

b. Carson Industries LLC. 

c. Christy Concrete Products. 

D. Fiberglass  Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of 

polymer concrete. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Carson Industries LLC. 

b. Christy Concrete Products. 

c. Nordic Fiberglass, Inc. 

E. High-Density Plastic Boxes:  Injection molded of high-density polyethylene of copolymer-polypropylene.  

Cover shall be polymer concrete. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Carson Industries LLC. 

b. Nordic Fiberglass, Inc. 

c. PenCell Plastics 

2.5 PRE-CAST MANHOLES 

A. Pre-cast-concrete manholes shall be furnished in sizes as indicated on the plans and as specified 

herein.  Pre-cast manholes shall be constructed of reinforced concrete, complete with all 

appurtenances and accessories required. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Carder Concrete Products. 

b. Christy Concrete Products. 

c. Elmhurst-Chigago Stone Co. 

d. Oldcastle Pre-cast Group. 

e. Riverton Concrete Products; a division of Cretex Companies, Inc. 

f. Utility concrete Products, LLC. 

g. Utility Vault Co. 

h. Wausau Tile, Inc. 

B. Comply with ASTM C858, with structural design loading as specified in Part 3 “Underground 

enclosure Application” and with interlocking mating sections, complete with accessories, hardware, 

and features. 

1. Windows:  Pre-cast openings in walls, arranged to match dimensions and elevations of 

approaching ducts and duct banks plus an additional 12 inches vertically and horizontally to 

accommodate alignment variations. 

a.  Windows shall be located no less than 6 inches form interior surfaces of walls, floors, or 

roofs of manholes, but close enough to facilitate racking of cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting 

and bending to tie into concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No.4 steel reinforcing bars in 

concrete around each opening. 

 

2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for each 
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entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 

b. Fittings shall align with elevations of approaching ducts and be located near interior corners 

of manholes to facilitate racking of cable. 

C. Concrete Knockout Panels:  1-1/2 to 32 inches thick, for future conduit entrance and sleeve for 

ground rod. 

D. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties 

necessary to withstand maximum hydrostatic pressures at the installation location with the ground-

water level at grade. 

2.6 CAST-IN-PLACE MANHOLES 

A. Description: underground utility structures, constructed in place, complete with accessories, 

hardware, and features.  Include concrete knockout panels for concrete entrance and sleeve for 

ground rod. 

B. Materials: Comply with ASTM C858 and with Division 03 Section “Cast-In-Place Concrete.” 

2.7 UTILITY STRUCTURE ACCESSORIES 

A. Utility structures shall be installed complete including accessories as listed below. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following 

a. Bilco Company (The). 

b. Campbell Foundry Company. 

c. Carder Concrete Products 

d. Christy Concrete Products. 

e. East Jordan Iron Works, Inc. 

f. Elmhurst-Chicago Stone Co. 

g. McKinley Iron Works, Inc. 

h. Neenah Foundry Company. 

i. NewBasis 

j. Oldcastle Precast Group 

k. Osburn Associates, Inc. 

l. Pennsylvania Insert Corporation. 

m. Riverton concrete Products; a division of Cretex Companies, Inc. 

n. Strongwell Corporation; Lenoir City Division. 

o. Underground Devices, Inc. 

p. Utility Vault Co. 

q. Wausau Tile, Inc. 

B Manhole Frames, Covers, and Chimney Components:  Comply with structural design loading 

specified for manhole. 

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A 48/A 48M, Class 

30B with milled cover-to-frame bearing surfaces; diameter, 26 inches. 

 a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

 b. Special Covers: recess in face of cover designed to accept finish material in paved 

areas. 

2. Cover Legend: Cast in.  Selected to suit system. 

 a. “ELECTRIC” 

3. Manhole Chimney Components: Pre-cast concrete rings with dimensions matching to those 

of roof opening. 

 a. Mortar for Chimney Ring and Frame and Cover Joints:  Comply with ASTM C 270, 

Type M, except for quantities less than 2.0 cu. ft. where packaged mix complying with 

ASTM C387, Type M, may be used. 

C. Manhole Sump Frame and Grate:  ASTM A48/A 48M, Class 30B, gray cast iron. 

D. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 2 inch diameter eye, 

and 1 by 4 inch bolt. 

1. Working load embedded in 6 inch, 4000-psi concrete is 13,000-lbf maximum tension 

E. Pulling Eyes in Non-concrete Walls:  Eyebolt with reinforced fastening, 1-1/4 inch diameter eye, 

rated 2500-lbf minimum tension. 



 

 

 

HPD 62 Riesner – Generator RelocationRACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 1150000802 

Houston, TX 260533-7 April 13, 2012 

 

 

 

F. Pulling-In and Lifting Irons in Concrete Floors: 7/8 inch diameter, hot-dip galvanized, bent rod; stress 

relieved after forming; and fastened to reinforcing rod.  Exposed triangular opening. 

1. Ultimate Yield Strength: 40,000-lbf shear and 60,000-lbf tension. 

G. Bolting Inserts for concrete Utility Structure Cable Racks and Other Attachments:  Flared, threaded 

inserts of non-corrosive, chemical-resistant, non-conductive thermoplastic material; ½-inch ID by 2-

3/4 inches deep, flared to 1-1/4 inches minimum at base. 

1. Tested Ultimate Pullout Strength: 12,000-lbf minimum. 

G. Expansion Anchors for Installation after Concrete is Cast:  Zinc-plated, carbon-steel-wedge type with 

stainless-steel expander clip with ½-inch bolt, 5300-lbf rated pullout strength, and minimum 6800-

lbf rated shear strength. 

H. Cable Rack Assembly: Steel, hot-rolled galvanized, except insulators. 

1. Stanchions: T-section or channel; 2-1/4-inch nominal size; punched with 14 holes on 1-1/2 inch 

centers for cable-arm attachment. 

2. Arms: 1-1/2-inches wide, lengths ranging from 3-inches with 450-lb minimum capacity to 18-

inches with 250-lb minimum capacity.  Arms shall have slots along full length for cable ties and 

be arranged for secure mounting in horizontal position at any vertical location on stanchions. 

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on cable arms. 

I. Cable Rack Assembly: Nonmetallic.  Components fabricated from nonconductive, fiberglass-

reinforced polymer. 

1. Stanchions: Nominal 36-inches high by 4-inches wide, with minimum of 9 holes for arm 

attachment. 

2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on cable 

stanchions, and capable of being locked in position.  Arms shall be available in lengths ranging 

from 3-inches with 450-lb minimum capacity to 20-inches with 250-lb minimum capacity.  Top 

of arm shall be nominally 4-inches wide, and shall have slots along length for cable ties. 

J. Duct-Sealing Compound: Non-hardening, safe for contact with human skin, not deleterious to cable 

insulation, and workable at temperatures as low as 35 deg F.  Capable of withstanding temperature 

of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic conduits, 

conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation materials, and 

common metals. 

K. Fixed Manhole Ladders:  Arranged for attachment to roof or wall and floor of manhole. Ladder and 

mounting brackets and braces shall be fabricated from [nonconductive, structural-grade, fiberglass-

reinforced resin] [hot-dip galvanized steel]. 

L. Cover Hooks:  Heavy duty, design for lifts 60-lbf and greater. Two required.  

PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Cables over 600 V: RNC, NEMA Ttpe EPC-80 PVC, in concrete-encased duct 

bank, unless otherwise indicated.  

B. Ducts for Electrical Feeders 600volts and Less: RNC, NEMA Type EPC-80 PVC, in concrete-encased 

duct bank, unless otherwise indicated. 

C. Ducts for Electrical Feeders 600 volts and Less: RNC, NEMA Type EPC-80 PVC, in direct- buried 

duct bank, unless otherwise indicated. 

D. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-80 PVC, indirect-buried duct bank, unless 

otherwise indicated. 

E. Underground Ducts for Telephone, Communications, or Data Utility Service Cables: RNC, NEMA 

Type EPC-40 PVC, in concrete-encased or direct-buried duct bank, unless otherwise indicated.. 

F. Undergrond Ducts Crossing Paved Paths, Walks, and Driveways: RNC, NEMA Type EPC-40 PVC, 

encased in reinforced concrete. 

3.2 UNDERGROUND ENCLOSURE INSTALLATION 

A. Handholes and Boxes for 600 volts and Less, Including Telephone, Communications, and Data 



 

 

 

HPD 62 Riesner – Generator RelocationRACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 1150000802 

Houston, TX 260533-8 April 13, 2012 

 

 

Wiring: 

1. Units in roadways and Other Deliberate Traffic Paths: Pre-cast concrete.  AASHTO HB 17, [h-

10] [H-20] structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Non-

deliberate Loading by Heavy Vehicles: Pre-cast Concrete, AASHTO HB 17, H-20 structural load 

rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Non-deliberate loading by 

Vehicles: Pre-cast Concrete, AASHTO HB 17, H-10 structural load rating.  

4. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced Polyester resin, 

structurally tested according to SCTE 77 with 3000-lbf vertical loading. 

B. Manholes: Pre-cast or Cast-in-Place concrete. 

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium Vehicles: 

H-20 structural load rating according to AASHTO HB 17. 

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10 load rating 

according to AASHTO HB 17.  

3.3 EARTHWORK 

A. Excavation and Backfilling: Comply with Division 31 Section “Earth Moving” but do not use heavy-

duty, hydraulic-operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless 

otherwise indicated.  Replace removed sod immediately after backfilling and compaction is complete. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 

vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 

mulching.  Comply with Division 32 Sections “Turf and Grasses and “Plants” 

D. Cut and patch existing pavement in the path of underground ducts and utility structures according 

to Division 01 Section “Cutting and Patching.” 

3.4 DUCT INSTALLATION 

 

A. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from 

buildings and equipment.  Slope ducts from a high point in runs between two manholes to drain in 

both directions. 

B. Curves and Bends: Use 5-degree angle couplings for small changes in direction.  Use manufactured 

long sweep bends with a minimum radius of 48-inches, both horizontally and vertically, at other 

locations, unless otherwise indicated. 

C. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to 

manufacturer’s written instructions.  Stagger couplings so those of adjacent ducts do not lie in the 

same plane. 

C. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells, spaced 

approximately 10-inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell with out 

reducing duct line slope and without forming a trap in the line. 

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the area 

of disturbed earth adjacent to manhole or handhole. 

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

D. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 10 

feet outside the building wall without reducing duct line slope away from the building, and without 

forming a trap in the line.  Use fittings manufactured for duct-to-conduit transition.  Install conduit 

penetrations of building walls as specified in Division 26 Section ”Common Work Results for 

Electrical.” 

E. Sealing: Provide temporary closure at termination of ducts that have cables pulled.  Seal spare ducts 

at terminations.  Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure. 

F. Pulling Cord: Install 100-lbf test nylon cord in ducts, including spares. 

H. Concrete-Encased Ducts: Support ducts on duct separators.  
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1. Separator installation: Space separators close enough to prevent sagging and deforming of 

ducts, with not less than [4] [5] spacers per 20 feet of duct.  Secure separators to earth and 

ducts to prevent floating during concreting.  Stagger separators approximately 6-inches 

between tiers.  Tie entire assembly together using fabric straps; do not use tie wires or 

reinforcing steel that may form conductive or magnetic loops around the ducts or duct group. 

2. Concreting Sequence: Pour each run of envelope between manholes or other terminations in 

one continuous operation. 

a. Start at one end finish at the other, allowing for expansion and contraction of ducts as 

their temperature changes during and after the pour.  Use expansion fittings installed 

according to the manufacturer’s written recommendations, or use other specific measures 

to prevent expansion-contraction damage.  

b. If more than one pour is necessary, terminate each pour in a vertical plane and install ¾-

inch reinforcing rod dowels 18-inches into concrete on both sides of joint near corners of 

envelope. 

3. Pouring Concrete: Spade concrete carefully during pours to prevent voids under and between 

conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall 

directly onto ducts.  Use a plank to direct concrete down sides of bank assembly to trench 

bottom.  Allow concrete to flow to center of bank and rise up in middle, uniformly filling all 

open spaces. Do not use power-driven agitating equipment unless specifically designed for duct 

bank application. 

4. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth and 

where indicated.  Arrange reinforcing rods and ties without forming conductive or magnetic 

loops around ducts or duct groups. 

5. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and 

concrete envelope can be poured with out soil inclusions; otherwise, use forms. 

6. Minimum Space between Ducts: 3-inches between ducts and exterior envelope wall, 2-inches 

between ducts for like services, and 4-inches between power and signal ducts. 

7. Depth: Install top of duct bank at least 24-inches below finished grade in areas not subject to 

deliberate traffic, and at least 30-inches below finished grade in deliberate traffic paths of 

vehicles, unless otherwise indicated.  

8.  Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment 

and at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3-inches of concrete.  

b. Stub-ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel 

conduit horizontally a minimum of 60-inches from edge of base.  Install insulated grounding 

bushings on terminations at equipment. 

9. Warning Tape: Bury warning tape approximately 12 inches above all concrete–encased ducts an 

duct banks.  Align tape parallel to and within 3-inches of the centerline of duct bank.  Provide 

an additional warning tape for each 12-inch increment of duct-bank width over a nominal 18-

inches.  Space additional tapes 12-inches apart, horizontally. 

 

 I Direct-Buried Duct Banks:   

1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 

temperature. 

2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 

[4] [5] spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent 

displacement during backfill and yet permit linear duct movement due to expansion and 

contraction as temperature changes.  Stagger spacers approximately 6-inches between tiers. 

3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench 

bottoms as specified in Division 31 Section “Earth Moving” for pipes less than 6-inches in 

nominal diameter. 

4. Install backfill as specified in Division 31 Section “Earth Moving.” 

5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward 

end of duct run, leaving ducts at end of run free to move with expansion and contraction as 

temperature changes during this process.  Repeat procedure after placing each tier.  After 

placing last tier, hand-place backfill to 4-inches over ducts and hand tamp.  Firmly tamp backfill 

around ducts to provide maximum supporting strength.   Use hand tamper only.  After placing 

controlled backfill over final tier, make final duct connections at end run and complete 

backfilling with normal compaction as specified in Division 31 Section “Earth Moving.” 
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6. Install ducts with a minimum of 3-inches between ducts for like services and 6-inches between 

power and signal ducts. 

7. Depth: Install top of duct bank at least 36-inches below finished grade, unless otherwise 

indicated.  

8.  Set elevation of bottom of duct bank below the frost line. 

9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at 

building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3-inches of concrete.  

b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a 

minimum of 60-inches from edge of base.  Install insulated grounding bushings on 

terminations at equipment. 

10. Warning Planks: Bury warning planks approximately 12 inches above all direct-buried ducts an 

duct banks placing them 24-inches 0.c..  Align planks along the width and along the centerline 

of duct bank.  Provide an additional plank for each 12-inch increment of duct-bank width over a 

nominal 18-inches.  Space additional planks 12-inches apart, horizontally. 

 

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Cast-in-place Manhole Installation: 

1. Finish interior surfaces with a smooth-troweled finish. 

2. Windows for future duct connections: Form and pour concrete knockout panels 1-1/2 to 2 

inches thick, arranged as indicated. 

3. Cast-in-place concrete, formwork, and reinforcement are specified in Division 03 Section “Cast-

in-Place Concrete.” 

B. Precast Concrete Handhole and Manhole Installation: 

1. Comply with ASTM C891, unless otherwise indicated. 

2. Install units level and plumb and with orientation and depth coordinated with connecting ducts 

to minimize bends and deflections required for proper entrances. 

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 

from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevations: 

1. Manhole Roof: Install with rooftop at least 15-inches below finished grade. 

2. Manhole Frame: In paved areas and trafficways, set frames flush with finished grade.  Set 

other manhole frames 1-inch above finished grade.  

3. Install handholes with bottom below the frost line, <Insert depth of frost line below grade at 

Project site> below grade. 

4. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.  Set 

covers of other handholes 1-inch above grade. 

5. Where indicated, cast handhole cover frame integrally with handhole structure. 

D. Drainage: Install drains in bottom of manholes where indicated.  Coordinate with drainage provisions 

indicated. 

E. Manhole Access: Circular opening in manhole roof; sized to match cover size. 

1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align  with 

ladder. 

2. Install chimney, constructed of precast concrete collars and rings to support frame and cover 

and to connect cover with manhole roof opening.  Provide moisture-tight masonry joints and 

waterproof grouting for cast-iron frame to chimney. 

F. Waterproofing: Apply waterproofing to exterior surfaces of manholes [and handholes] after concrete 

has cured at least three days.  Waterproofing materials and installation are specified in Division 07 

Section “[Elastomeric Sheet Waterproofing] [Thermoplastic Sheet Waterproofing].”  After ducts have 

been connected and grouted, and before backfilling, waterproof joints and connections and touch up 

abrasions and scars.  Waterproof exterior of manhole chimneys after mortar has cured at least three 

days 

G. Dampproofing: Apply dampproofing to exterior surfaces of manholes [and handholes] after concrete 

has cured at least three days.  Dampproofing materials and installation are specified in Division 07 

Section “Bituminous Dampproofing”.”  After ducts have been connected and grouted, and before 
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backfilling, dampproof joints and connections and touch up abrasions and scars.  Dampproof exterior 

of manhole chimneys after mortar has cured at least three days. 

H. Hardware:  Install removable hardware, including pulling eye, cable stanchions, [and] cable arms, 

[and insulators,] as required for installation and support of cable and conductors and as indicated. 

I. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from cables and 

other items n manholes. 

J. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 3-7/8-

inches for manholes and 2-inches for handholes, for anchor bolts installed in the field.  Use a 

minimum of two anchors for each cable stanchion. 

K. Warning Sign: Install “Confined Space Hazard” warning sign on the inside surface of each manhole 

cover 

3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRE-CAST CONCRETE 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 

connecting ducts to minimize bends and deflections required for proper entrances.  Use box 

extension if required to match depths of ducts, and seal joint between box and extension as 

recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-

inch (12.5-mm) sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with finished grade.  

Set covers of other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes and boxes with bottom below the frost line. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as 

required for installation and support of cables and conductors and as indicated.  Select arm lengths 

to be long enough to provide spare space for future cables, but short enough to preserve adequate 

working clearances in the enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall 

of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be 

used, and seal around penetrations after fittings are installed. 

G. For enclosures installed in [asphalt paving] [and] <Insert material> and subject to occasional, 

nondeliberate, heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with, 

enclosure and with top surface screeded to top of box frame.  Bottom of ring shall rest on 

[compacted earth] <Insert material>. 

1. Concrete: 3000psi, 28-day strength, complying with Division 03 Section “Cast-in-Place 

Concrete,” with a troweled finish. 

2. Dimensions: 10-inch wide by 12-inches deep <Insert dimensions> 

3.7 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26 Section “Grounding and 

Bonding for Electrical Systems.” 

3.8 INSTALLATION ACCEPTANCE 

A. Prior to final acceptance of the duct bank and associated structures, pull an aluminum of wood test 

mandrel through the duct to prove joint integrity and to verify ducts have not been deformed.  

Provide mandrel equal to 80 percent fill of the duct.  Test duct bank, manhole and handhole 

grounding to ensure electrical continuity of grounding and bonding connections.  Measure and report  

ground resistance as specified in Division 26 Section “Grounding and Bonding for Electrical 

Systems.”   Correct any deficiencies and retest as specified above.  Clean internal surfaces of 

manholes (including sumps) and handholes and remove foreign materials.  

 

END OF SECTION 260543 
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SECTION 260553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Identification for raceways and metal-clad cable. 

2. Identification for conductors and communication and control cable. 

3. Underground-line warning tape. 

4. Warning labels and signs. 

5. Instruction signs. 

6. Equipment identification labels. 

7. Miscellaneous identification products. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

1.3 SUBMITTALS 

A. Product Data:  Submit the following in accordance with Division 01 and Division 26 Section “General 

Electrical Requirements” for each electrical identification product indicated: 

1. Identification Schedule:  An index of nomenclature of electrical equipment and system 

components used in identification signs and labels. 

2. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 

provisions, and graphic features of identification products. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 

29 CFR 1910.7, and that are acceptable to authorities having jurisdiction. 

2. Marked for intended use. 

B. Comply with ANSI A13.1 and ANSI C2. 

C. Comply with NFPA 70. 

D. Comply with 29 CFR 1910.145. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in the 

Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and 

Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  Use 

consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces 

where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field 

for each raceway and cable size. 

B. Color for Printed Legend: 

1. Power Circuits:  Black letters on an orange field. 
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2. <Insert systems and assigned colors.> 

3. Legend:  Indicate system or service and voltage, if applicable. 

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-

resistant coating and matching wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 

diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 

action. 

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 inches 

(50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 

place by gripping action. 

F. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm) wide; 

compounded for outdoor use. 

2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) thick 

by 1 to 2 inches (25 to 50 mm) wide. 

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend 

machine printed by thermal transfer or equivalent process.  

C. Self-laminating Computer Printable Labels: Clear over-laminate to protect legend for permanent, clean 

identification.  Self-laminating Polyester material with white print-on area. 

D. Aluminum Wraparound Marker Labels:  Cut from 0.014-inch- (0.35-mm-) thick aluminum sheet, with 

stamped, embossed, or scribed legend, and fitted with tabs and matching slots for permanently 

securing around wire or cable jacket or around groups of conductors. 

E. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped legend, 

punched for use with self-locking nylon tie fastener. 

F. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet and 

polyester or nylon tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer. 

2.3 UNDERGROUND-LINE WARNING TAPE 

A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape. 

1. Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick. 

2. Compounded for permanent direct-burial service. 

3. Embedded continuous metallic strip or core. 

4. Printed legend shall indicate type of underground line. 

2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. Attachment method shall be acceptable to the 

manufacturers of the equipment to which the nameplates are being applied and shall not compromise 

any NRTL listing or labeling criteria. 

B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, 

configured for display on front cover, door, or other access to equipment, unless otherwise indicated. 

C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with 

colors, legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners for 

mounting.  Nominal size, 7 by 10 inches (180 by 250 mm). 

D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate 

butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size 

required for application.  1/4-inch (6.4-mm) grommets in corners for mounting.  Nominal size, 10 by 

14 inches (250 by 360 mm). 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS 

MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF 
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ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)." 

3. <Insert names and wording of additional warning signs or labels.> 

2.5 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up to 

20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with [black letters on white face] <Insert colors>. 

2. Punched or drilled for mechanical fasteners. 

3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment. 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Attachment method shall be acceptable to the manufacturers of the equipment to which the 

nameplates are being applied and shall not compromise any NRTL listing or labeling criteria. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum 

letter height shall be 3/8 inch (10 mm). 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or 

equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall provide a 

weatherproof and ultraviolet-resistant seal for label. 

D. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters 

on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

E. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White 

letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

F. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 

inch (25 mm). 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Raceways and Duct Banks More Than 600 V Concealed within Buildings:  4-inch- (100-mm-) wide 

black stripes on 10-inch (250-mm) centers over orange background that extends full length of 

raceway or duct and is 12 inches (300 mm) wide.  Stencil legend "DANGER CONCEALED HIGH 

VOLTAGE WIRING" with 3-inch- (75-mm-) high black letters on 20-inch (500-mm) centers.  Stop 

stripes at legends.  Apply to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches (300 mm) of a floor 

that is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the 

building, or concealed above suspended ceilings. 

B. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits 

More Than 30 A:  Identify with orange self-adhesive vinyl label. 

C. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with color-

coded, self-adhesive vinyl tape applied in bands: 

1. Fire Alarm System:  Red. 

2. Fire-Suppression Supervisory and Control System:  Red and yellow. 

3. Combined Fire Alarm and Security System:  Red and blue. 

4. Security System:  Blue and yellow. 

5. Mechanical and Electrical Supervisory System:  Green and blue. 

6. Telecommunication System:  Green and yellow. 

7. Control Wiring:  Green and red. 

D. Power-Circuit Conductor Identification:  For primary and secondary conductors No. 1/0 AWG and 

larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  

Identify source and circuit number of each set of conductors.  For single conductor cables, identify 

phase in addition to the above. 

E. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch 



 

HPD 62 Riesner – Generator RelocationELECTRICAL IDENTIFICATION 1150000802 
Houston, TX 260553-4 April 13, 2012 
 
 

circuits in the same junction or pull box, use color-coding conductor tape.  Identify each ungrounded 

conductor according to source and circuit number. 

F. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source and 

circuit number. 

G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, signal, 

sound, intercommunications, voice, and data connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull 

points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used by 

manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and Operation 

and Maintenance Manual. 

H. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, 

communication, and control wiring and optical fiber cable.  Limit use of underground-line warning 

tape to direct-buried cables]. 

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 

29 CFR 1910.145 and apply self-adhesive warning labels.  Identify system voltage with black letters 

on an orange background.  Apply to exterior of door, cover, or other access. 

1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of equipment 

including, but not limited to, the following: 

a. Power transfer switches. 

b. Controls with external control power connections. 

2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, 

apply to door or cover of equipment but not on flush panelboards and similar equipment in 

finished spaces. 

J. Instruction Signs: 

1. Operating Instructions:  Install instruction signs to facilitate proper operation and maintenance 

of electrical systems and items to which they connect.  Install instruction signs with approved 

legend where instructions are needed for system or equipment operation. 

2. Emergency Operating Instructions:  Install instruction signs with white legend on a red 

background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 

equipment used for power transfer. 

K. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is 

consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to 

disconnect switches and protection equipment, central or master units, control panels, control 

stations, terminal cabinets, and racks of each system.  Systems include power, lighting, control, 

communication, signal, monitoring, and alarm systems unless equipment is provided with its own 

identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless otherwise 

indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- 

(38-mm-) high label; where 2 lines of text are required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing 

from the floor. 

2. Label the following equipment: 

a. Panelboards, electrical cabinets, and enclosures. 

b. Access doors and panels for concealed electrical items. 

c. Electrical switchgear and switchboards. 

d. Transformers. 

e. Emergency system boxes and enclosures. 

f. Motor-control centers. 

g. Disconnect switches. 

h. Enclosed circuit breakers. 
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i. Motor starters. 

j. Push-button stations. 

k. Power transfer equipment. 

l. Contactors. 

m. Remote-controlled switches, dimmer modules, and control devices. 

n. Battery inverter units. 

o. Battery racks. 

p. Power-generating units. 

q. Fire-alarm control panel and annunciators. 

r. Security and intrusion-detection control stations, control panels, terminal cabinets, and 

racks. 

s. Monitoring and control equipment. 

t. Uninterruptible power supply equipment. 

u. Terminals, racks, and patch panels for voice and data communication and for signal and 

control functions. 

3.2 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device. 

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the 

location and substrate. 

F. System Identification Color Banding for Raceways and Cables:  Each color band shall completely 

encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  

Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) maximum 

intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas. 

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below 

for service, feeder, and branch-circuit conductors. 

1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having 

jurisdiction permit, field applied. 

2. Colors for 208/120-V Circuits: 

a. Phase A:  Black. 

b. Phase B:  Red. 

c. Phase C:  Blue 

d. Neutral: White 

e. Ground: Green 

f. Isolated Ground: Green, with Yellow stripe 

3. Colors for 480/277-V Circuits: 

a. Phase A:  Brown. 

b. Phase B:  Orange. 

c. Phase C:  Yellow 

d. Neutral: White (Except as provided in paragraph 200.6 of NFPA 70) 

e. Ground: Green 

4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance 

of 6 inches (150 mm) from terminal points and in boxes where splices or taps are made.  Apply 

last two turns of tape with no tension to prevent possible unwinding.  Locate bands to avoid 

obscuring factory cable markings. 

H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable 

at a location with high visibility and accessibility. DO NOT install metal tags, or tags with metal 

edges, or tags with metal tie-wraps in any enclosure with exposed energized terminals, busses, or 

similar parts, where the tags could come into accidental contact with the exposed parts. 
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I. Non-metallic Marker Tags and Tape: Secure tight to surface of conductor or cable with non-metallic 

tie wraps or adhesive, as specified, at a location with high visibility and accessibility; and, in all 

enclosures with exposed energized parts. 

J. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line 

warning tape directly above line at 6 to 8 inches (150 to 200 mm) below finished grade.  Use 

multiple tapes where width of multiple lines installed in a common trench or concrete 

envelope exceeds 16 inches (400 mm) overall. 

K. Painted Identification:  Prepare surface and apply paint according to Division 09 painting Sections. 

 

END OF SECTION 260553 
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SECTION 263600 
TRANSFER SWITCHES 

PART 1 - GENERAL REQUIREMENTS 

1.1 SUMMARY 

A. This section includes transfer switches rated 600 V and less, including the following: 

1. Automatic transfer switches. 

2. Remote annunciation systems. 

3. Remote annunciation and control systems. 

B. This section does not include the following: 

1. Double throw (manual type) switches.  Refer to Section 262816 for this equipment. 

2. Medium Voltage Automatic Transfer Switches.  Refer to Section(s) 261300 or section 

262313 for this equipment. 

1.2 RELATED SECTIONS INCLUDING THE FOLLOWING: 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.3 SUBMITTALS REQUIRED FOR REVIEW 

A. Product Data:  For each type of product indicated.  Include rated capacities, weights, operating 

characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum clearances, 

conductor entry provisions, gutter space, installed features and devices, and material lists for each 

switch specified. 

1. Single-Line Diagram:  Show connections between transfer switch, bypass/isolation switch, 

power sources, and load; and show interlocking provisions for each combined transfer switch 

and bypass/isolation switch. 

2. Schematic diagrams. 

3. Wiring diagrams. 

4. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and 

describe mounting and anchorage provisions. 

5. Detailed description of equipment anchorage devices on which the certification is based and 

their installation requirements. 

C. Qualification Data:  For manufacturer and testing agency. 

D. Factory test reports. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and 

maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 

Maintenance Data," include the following: 

1. Features and operating sequences, both automatic and manual. 

2. List of all factory settings of relays; provide relay-setting and calibration instructions, including 

software, where applicable. 

1.4 DEFINITIONS 

A. Closed Transition (Make–Before–Break):  In a switching device, a configuration in which the new 

connection path is established before the previous contacts are opened.  This prevents the switched 

path from ever seeing an open circuit.  

B. Open Transition (Break-Before-Make):  A switch that is configured to break (open) the first set of 

contacts before engaging (closing) the new contacts.  This prevents the momentary connection of 

the old and new circuit paths together. 

C. Withstand duration:  The withstand rating value is the level of fault current that must be withstood 
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for a specified length of time, i.e., 42000 amps at 3 cycles. 

D. Level 1 Equipment: Level 1 is the more stringent NFPA emergency life safety requirement and is 

imposed when failure of the emergency system, including the transfer equipment could result in loss 

of human life or serious injury.  

E. Level 2 Equipment: Level 2 is the less stringent NFPA emergency life safety requirement and is 

imposed when failure of the emergency system including the transfer equipment is less critical to 

human life safety.   

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and 

emergency maintenance repairs within a response period of less than eight hours from time of 

notification. 

B. Testing Agency Qualifications:  An independent agency, with the experience and capability to 

conduct the testing indicated, that is a member company of the InterNational Electrical Testing 

Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or the National Institute for Certification in Engineering Technologies to 

supervise on-site testing specified in Part 3. 

C. Source Limitations:  Obtain automatic transfer switches through one source from a single 

manufacturer.   

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

E. Comply with NEMA ICS 1. 

F. Comply with NFPA 70. 

G. Comply with NFPA 110. 

H. Comply with UL 1008 unless requirements of these Specifications are stricter. 

I. Installed equipment must be UL listed and bear the UL label. 

1.6 COORDINATION 

1.7 WARRANTY 

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace 

components of Central Dimming Controls that fail in materials or workmanship within specified war-

ranty period. 

1. Failures include, but are not limited to, the following: 

a. Damage from transient voltage surges. 

B. Warranty Period: Cost to repair or replace any parts for [two] <Insert number> years from date of 

Substantial Completion. 

C. Extended Warranty Period: Cost of replacement parts (materials only, f.o.b. the nearest shipping 

point to Project site), for eight years, that failed in service due to transient voltage surges. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Contactor Transfer Switches: 

a. Caterpillar; Engine Div. 

b. Eaton Electrical Inc.; Cutler-Hammer 

c. Emerson; ASCO Power Technologies, LP. 
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d. Generac Power Systems, Inc. 

e. GE Zenith Controls. 

f. Kohler Power Systems; Generator Division. 

g. Onan/Cummins Power Generation; Industrial Business Group. 

h. Russelectric, Inc. 

i. Spectrum Detroit Diesel. 

j. <Insert manufacturer's name.> 

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Voltage and Current Ratings:  Apply as defined in UL 1008 for continuous loading and total 

system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere 

rating, unless otherwise indicated.  Voltage ratings shall be consistent with applications from 115 

volts AC to 600 volts and single or three phase as required by the application.  Current ratings and 

the number of poles shall be as indicated on the plans.    

B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective 

devices at installation locations in Project under the fault conditions indicated, based on testing 

according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit 

combination shall exceed indicated fault-current value at installation location. 

2. Where the transfer switch internal fault-current protection can not exceed the indicated fault-

current values, an enclosed fused switch with current limiting fuses shall be installed ahead of 

the transfer switch.  

C. Controls:  Microprocessor control having repetitive accuracy of all settings shall be plus or minus 2 

percent or better over an operating temperature range of minus 20 to plus 70 deg C.  All internal 

controls components shall be accessible from the equipment front. 

D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge 

withstand capability requirements when tested according to IEEE C62.41.  Components shall meet or 

exceed voltage-impulse withstand test of NEMA ICS 1. 

E. Electrical Operation:  Accomplish by a non-fused, momentarily energized solenoid or electric-motor-

operated mechanism, mechanically and electrically interlocked in both directions. 

F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current 

between active power sources. 

1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case circuit-

breaker components are not acceptable. 

2. Switch Action:  Double throw; mechanically held in both directions. 

3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional 

automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts. 

G. Neutral Switching.  Where four-pole switches are indicated, provide neutral pole switched 

simultaneously with phase poles.  

H. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches for 

communicating with remote programming devices, annunciators, or annunciator and control panels 

shall have communication capability matched with remote device. 

I. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, either by 

color-code or by numbered or lettered wire and cable tape markers at terminations.  All factory 

wiring shall be accessible from the equipment front.  Color-coding and wire and cable tape markers 

are specified in Division 26 Section "Identification for Electrical Systems." 

1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom 

entrance of feeder conductors as indicated.  Power terminals shall be rated for 90 degree C 

and copper or aluminum cable. 

3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

J. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, unless 
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otherwise indicated. 

K. Bus and Wiring:  All Bus and cable /control wire shall be copper. 

L. Cable Entry:  Cable entry shall be from the top and bottom. 

M. [ 

2.3 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops 

during normal functioning, unless otherwise indicated. 

C. Manual Switch Operation:  Under load, with door closed and with either or both sources energized.  

Transfer time is same as for electrical operation.  Control circuit automatically disconnects from 

electrical operator during manual operation. 

D. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from electrical 

operator during manual operation. 

E. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates in 

advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds. 

F. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator and 

control panel. 

G. Transfer Switches Based on Molded-Case-Switch Components:  Comply with NEMA AB 1, UL 489, 

and UL 869A. 

H. Automatic open-transition transfer switches:  Include the following functions and characteristics: 

1. Fully automatic break-before-make. 

I. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when the two 

sources are synchronized in phase.  Relay compares phase relationship and frequency difference 

between normal and emergency sources and initiates transfer when both sources are within 15 

electrical degrees, and only if transfer can be completed within 60 electrical degrees.  Transfer is 

initiated only if both sources are within 2 Hz of nominal frequency and 70 percent or more of 

nominal voltage. 

J. Automatic Transfer-Switch Features: 

1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage 

on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and 

dropout voltage is adjustable from 75 to 98 percent of pickup value.  Factory set for pickup at 

90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and 

engine start signals.  Adjustable from zero to six seconds, and factory set for one second. 

3. Frequency:  Monitor the frequency of the incoming normal power circuit.  For the normal 

source, initiate transfer if the frequency varies more that 5% from the rated nominal value.  

For the emergency source, inhibit transfer if the normal source circuit frequency varies more 

that 5% from the rated nominal value. 

4. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage 

shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  

Pickup frequency shall be adjustable from 90 to 100 percent of nominal.  Factory set for 

pickup at 95 percent. 

5. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory 

set for 10 minutes to automatically defeat delay on loss of voltage or sustained undervoltage 

of emergency source, provided normal supply has been restored. 

6. Test Switch:  Simulate normal-source failure. 

7. Switch-Position Pilot Lights:  Indicate source to which load is connected. 

8. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and 
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emergency-source sensing circuits. 

a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 

b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source 

Available." 

9. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts for 

each switch position, rated 10 A at 240-V ac. 

10. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch 

will remain connected to emergency power source regardless of condition of normal source.  

Pilot light indicates override status.   

11.  Engine starting contact shall remotely start the generator immediately upon initiation by the 

normal source monitor. 

12. Engine Shutdown Contacts:  Instantaneous; shall initiate shutdown sequence at remote 

engine-generator controls after retransfer of load to normal source. 

13. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine generator 

and transfers load to it from normal source for a preset time, then retransfers and shuts down 

engine after a preset cool-down period.  Initiates exercise cycle at preset intervals adjustable 

from 7 to 30 days.  Running periods are adjustable from 10 to 30 minutes.  Factory settings 

are for 7-day exercise cycle, 20-minute running period, and 5-minute cool-down period.  

Exerciser features include the following: 

a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without load 

transfer. 

b. Push-button programming control with digital display of settings. 

c. Integral battery operation of time switch when normal control power is not available. 

2.4 BYPASS/ISOLATION SWITCHES 

A. Comply with requirements for Level 1 equipment according to NFPA 110. 

B. Description:  Manual type, arranged to select and connect either source of power directly to load, 

isolating transfer switch from load and from both power sources.  Bypass/Isolation switch shall have 

main contacts and operating mechanism similar to the Automatic Transfer Switch except all 

operations shall be manual.  Include the following features for each combined automatic transfer 

switch and bypass/isolation switch: 

1. Means to lock bypass/isolation switch in the position that isolates transfer switch with an 

arrangement that permits complete electrical testing of transfer switch while isolated.  While 

isolated, interlocks prevent transfer-switch operation, except for testing or maintenance. 

2. Drawout Arrangement for Transfer Switch:  The isolating portion of the isolation/bypass 

switch shall provide physical separation from all live parts (power and control) to provide 

accessibility for testing and maintenance operations of the transfer switch. 

3. Bypass/Isolation Switch Configuration, Current, Voltage, Closing, and Short-Circuit Withstand 

Ratings:  Equal to or greater than those of associated automatic transfer switch, and with 

same phase arrangement and number of poles. 

4. Contact temperatures of bypass/isolation switches shall not exceed those of automatic 

transfer-switch contacts when they are carrying rated load. 

5. Operability:  Constructed so load bypass and transfer-switch isolation can be performed by 1 

person in no more than 2 operations in 15 seconds or less.  Operation of the bypass/isolation 

switch shall be allowed regardless of the position of the automatic transfer switch.  Switch 

operation shall provide for positive and complete sequencing of all contact motion and shall 

prevent any form of intermediate stop or delayed motion. 

6. Engine Run Circuit Interface:  There shall be sufficient controls included to assure that the 

engine run circuit remains closed when the switch is in the bypass-to-emergency position 

even though the associated transfer switch is in the normal position or completely removed 

from the enclosure.  

7. Legend:  Manufacturer's standard legend for control labels and instruction signs shall describe 

operating instructions. 

8. Maintainability:  Fabricate to allow convenient removal of major components from front 
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without removing other parts or main power conductors.  If the unit is constructed such that 

removal of components is not allowed, then the Automatic Transfer Switch section shall be 

isolated from the Bypass Isolation Switch section by means of insulated barriers. 

9. The bypass isolation switch shall be provided with indicating lights identifying location in 

bypass position, full isolation position, and source availability.   

C. Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches:  Factory-installed 

copper bus bars; plated at connection points and braced for the indicated available short-circuit 

current.  ] 

D. The bypass isolation switch maybe located in the same enclosure as the automatic transfer switch or 

maybe located separately in a dedicated enclosure adjacent to the automatic transfer switch 

enclosure. 

E. The bypass/isolation switch shall maintain a mechanical separation of the normal and emergency 

power sources to guard against the inadvertent connection of unsynchronized sources together.  

Electrical interlocking alone will not be considered acceptable.  

2.5 NONAUTOMATIC TRANSFER SWITCHES 

A. Operation:  Electrically actuated by push buttons designated "Normal Source" and "Alternate 

Source."  Switch shall be capable of transferring load in either direction with either or both sources 

energized. 

B. Double-Throw Switching Arrangement:  Incapable of pauses or intermediate position stops during 

switching sequence. 

C. Nonautomatic Transfer-Switch Accessories: 

1. Pilot Lights:  Indicate source to which load is connected. 

2. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and 

alternate-source sensing circuits. 

a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 

b. Emergency Power Supervision:  Red light with nameplate engraved "Alternate Source 

Available." 

3. Unassigned Auxiliary Contacts:  One set of normally closed contacts for each switch position, 

rated 10 A at 240-V ac. 

2.6 REMOTE ANNUNCIATOR SYSTEM 

A. Functional Description:  Remote annunciator panel shall annunciate conditions for indicated transfer 

switches.  Annunciation shall include the following: 

1. Sources available, as defined by actual pickup and dropout settings of transfer-switch 

controls. 

2. Switch position. 

3. Switch in test mode. 

4. Failure of communication link. 

2.7 REMOTE ANNUNCIATOR AND CONTROL SYSTEM 

A. Functional Description:  Include the following functions for indicated transfer switches: 

1. Indication of sources available, as defined by actual pickup and dropout settings of transfer-

switch controls. 

2. Indication of switch position. 

3. Indication of switch in test mode. 

4. Indication of failure of digital communication link. 

5. Key-switch or user-code access to control functions of panel. 

6. Control of switch-test initiation. 

7. Control of switch operation in either direction. 

8. . 
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B. Malfunction of annunciator, annunciation and control panel, or communication link shall not affect 

functions of automatic transfer switch.  In the event of failure of communication link, automatic 

transfer switch automatically reverts to stand-alone, self-contained operation.  Automatic transfer-

switch sensing, controlling, or operating function shall not depend on remote panel for proper 

operation. 

C. Remote Annunciation and Control Panel:  Solid-state components.  Include the following features: 

1. Controls and indicating lights grouped together for each transfer switch. 

2. Label each indicating light control group.  Indicate transfer switch it controls, location of 

switch, and load it serves. 

3. Digital Communication Capability:  Matched to that of transfer switches supervised. 

4. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated. 

2.8 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure 

proper operation.  Check transfer time and voltage, frequency, and time-delay settings for 

compliance with specified requirements.  Perform dielectric strength test complying with 

NEMA ICS 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Annunciator and Control Panel Mounting:  Flush in wall, unless otherwise indicated. 

B. Identify components according to Division 26 Section "Identification for Electrical Systems." 

C. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.2 CONNECTIONS 

A. Wiring to Remote Components:  Match type and number of cables and conductors to control and 

communication requirements of transfer switches as recommended by manufacturer.  Increase 

raceway sizes at no additional cost to Owner if necessary to accommodate required wiring. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 

Cables." 

3.3 FACTORY TESTS: 

A. The Automatic Transfer Switch and Bypass Isolation Switch shall be factory tested to verify 

compliance with these specifications and ensure proper operation   

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform tests and 

inspections and prepare test reports. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, 

and adjust components, assemblies, and equipment installations, including connections.  Report 

results in writing. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 

components, assemblies, and equipment installation, including connections, and to assist in 

testing. 

2. After installing equipment and after electrical circuitry has been energized, test for compliance 

with requirements. 

3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 

Testing Specification.  Certify compliance with test parameters. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance 

tester.  Include external annunciation and control circuits.  Use test voltages and procedure 
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recommended by manufacturer.  Comply with manufacturer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 

b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 

c. Verify that manual transfer warnings are properly placed. 

d. Perform manual transfer operation. 

5. After energizing circuits, demonstrate interlocking sequence and operational function for each 

switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and of 

emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 

c. Verify time-delay settings. 

d. Verify pickup and dropout voltages by data readout or inspection of control settings. 

e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 

f. Verify proper sequence and correct timing of automatic engine starting, transfer time 

delay, retransfer time delay on restoration of normal power, and engine cool-down and 

shutdown. 

C. Testing Agency's Tests and Inspections: 

1. After installing equipment and after electrical circuitry has been energized, test for compliance 

with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 

Testing Specification.  Certify compliance with test parameters. 

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance 

tester.  Include external annunciation and control circuits.  Use test voltages and procedure 

recommended by manufacturer.  Comply with manufacturer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 

b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 

c. Verify that manual transfer warnings are properly placed. 

d. Perform manual transfer operation. 

4. After energizing circuits, demonstrate interlocking sequence and operational function for each 

switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and of 

emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 

c. Verify time-delay settings. 

d. Verify pickup and dropout voltages by data readout or inspection of control settings. 

e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 

f. Verify proper sequence and correct timing of automatic engine starting, transfer time 

delay, retransfer time delay on restoration of normal power, and engine cool-down and 

shutdown. 

D. Report results of tests and inspections in writing.  Record adjustable relay settings and measured 

insulation and contact resistances and time delays.  Attach a label or tag to each tested component 

indicating satisfactory completion of tests. 

E. Remove and replace malfunctioning units and retest as specified above. 

F. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, 

perform an infrared scan of each switch.  Remove all access panels so joints and connections are 

accessible to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switch 11 

months after date of Substantial Completion. 

2. Instrument:  Use an infrared scanning device designed to measure temperature or to detect 

significant deviations from normal values.  Provide calibration record for device. 
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3. Record of Infrared Scanning:  Prepare a certified report that identifies switches checked and 

that describes scanning results.  Include notation of deficiencies detected, remedial action 

taken, and observations after remedial action. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 

operate, and maintain transfer switches and related equipment as specified below.  Refer to 

Division 01 Section "Demonstration and Training." 

B. Coordinate this training with that for generator equipment. 

 

END OF SECTION 263600 
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SECTION 265100 

INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Included in the work of this section are labor, material, and appurtenances required to complete the 

work of this Section as specified herein, including, but limited to: 

1. Interior light fixtures, lamps, reflectors, lenses or faceplates, and ballasts (includes exterior light 

fixtures normally installed on exterior surfaces of buildings). 

2. Emergency lighting units. 

3. Exit signs. 

4. Light fixture supports. 

5. Retrofit kits for fluorescent light fixtures. 

6. Coordination. 

7. Quality assurances. 

8. Specific requirements. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Division 26 Section “General Electrical Requirements” for general requirements and related 

documents that apply to this Section. 

B. Division 26 Section “Common Work Results for Electrical” for raceways, conductors, cables, and 

cords.  

C. Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps. 

1.3 SUBMITTALS 

A. General:  

1. Only those light fixtures and manufacturers per each fixture type designated and listed in the 

Light Fixture Schedule or on the Drawings, and approved in accordance with paragraph 1.4-

SUBSTITUTIONS of this Section, or both, will be accepted.  Where the Light Fixture Schedule 

indicates an allowance to be made for a specific light fixture, the price is a contractor price and 

monies shall be allotted for freight, installation, and lamping (if designated).  Alternate 

manufacturers presented at bid shall be disqualified.   

2. Submit all light fixtures, specified for use on this Project, in a single submittal package of 

portfolios, so that all light fixtures can be reviewed at one time. 

3. Prepare portfolios from manufacturer's standard specification sheets, and include the number 

indicated on the Light Fixture Schedule to identify each light fixture.  Do not combine more than 

one light fixture type on a single sheet. 

4. Fixture or other materials shall not be shipped, stored, or installed into the work without 

approval of shop drawings. 

5. Modifications to fixtures shall be in accordance with Architect’s comments. 

B. Product Data:  For each type of light fixture, collated and bound in sets, and arranged in order of 

fixture designation.  Include data on features, accessories, finishes, and the following: 

1. Name of manufacturer. 

2. Descriptive cut sheets providing physical description of light fixture including dimensions and 

weights. 

3. Battery and charger information for emergency lighting units and exit signs. 

4. Fixture efficiency. 

5. Coefficient of utilization tables. 

6. Light fixture voltage. 

7. The number, type and wattage of the light fixture lamps (including cutsheet). 

8. Lens type (if applicable). 

9. Light fixture options that are to be provided. 

10. Light fixture mounting details, including non-standard outlet boxes. 

11. Construction of light fixture housing and door (if applicable). 

12. Light fixture ballast manufacturer, number and type per light fixture. 

13. Ballast cut sheet for 150W to 500W metal halide ballasts. Cut sheet shall include information 
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confirming that the ballast meets minimum ballast efficiency requirements set forth by EISA and 

indicated within this specification. 

14. Light fixture finish and color (if applicable). 

15. Air and Thermal Performance Data:  For air-handling light fixtures.  Furnish data required in 

"Submittals" Article in Division 15 Section "Diffusers, Registers, and Grilles." 

16. Sound Performance Data:  For air-handling light fixtures.  Indicate sound power level and sound 

transmission class in test reports certified according to standards specified in Division 15 

Section "Diffusers, Registers, and Grilles." 

17. Descriptive cut sheets providing physical description of lamps, including voltage, wattage, 

efficacy, CCT, CRI, lumens, and life expectancy. 

18. Photometric data, in IESNA format, based on laboratory tests of each light fixture type, 

outfitted with lamps, ballasts, and accessories identical to those indicated for the light fixture 

as applied in this Project. 

a. For indicated fixtures, photometric data shall be certified by a qualified independent testing 

agency.  Photometric data for remaining fixtures shall be certified by the manufacturer. 

b. Photometric data shall be certified by a manufacturer's laboratory with a current 

accreditation under the National Voluntary Laboratory Accreditation Program (NVLAP) for 

Energy Efficient Lighting Products. 

19. Descriptive cut sheets providing physical description of emergency ballasts for use in normal 

light fixtures, including complete battery information, lumens, and method for testing per NFPA 

101. 

C. Shop Drawings:  Show details of non-standard or custom light fixtures.  Indicate dimensions, finish 

color, including custom color, weights, methods of field assembly, components, features, 

accessories, and modifications.  Scaled documents shall be provided for custom fixtures. 

1. Submittal Schedule 

a. Within (30,60,90) days (90 days for construction schedule above 1 year) from General 

Contractor receiving bids, shop drawings covering all light fixtures within this section shall 

be forwarded to architect to begin approval process. Any shop drawings submitted after 

the required time frame will require the contractor to submit only the 1st named 

manufacturer and associated specification data listed on the fixture schedule as the only 

approved manufacturer. No substitutions will be allowed after the specified time frame. 

b. Within 15 days of “approved” and “approved as noted” shop drawings, contractor shall 

forward to Architect a guaranteed ship date for each specified fixture. 

c. Within 15 days after contractor’s receipt of “reject and resubmit” or “not approved” shop 

drawings, contractor shall provide Architect with resubmitted shop drawings for only those 

fixtures deemed unacceptable. 

d. Contractor is responsible to call to the attention of the Architect any submittals that have 

not been returned to him in a timely manner that may affect delivery of fixtures or as 

otherwise affecting Section 1.4.D of this specification. 

2. Control Wiring 

D. Coordination Drawings:  Refer to architectural reflected ceiling plans or details for exact location of 

light fixtures; engineering documents shall not be referenced for exact fixture positions.  Contractor 

shall check and verify dimensions and details on drawings before proceeding with the work.  If any 

question arises about the true meaning of drawings, refer the matter to the Architect, whose 

decision is final.  In no case proceed with work with any uncertainty.  Architectural documents shall 

show and coordinate with assistance from installers of items involved): 

1. Light fixtures. 

2. Suspended ceiling components. 

3. Structural members to which suspension systems for light fixtures will be attached. 

4. Other items in finished ceiling including the following: 

a. Sprinklers. 

b. Smoke and fire detectors. 

c. Access panels. 

5. Perimeter moldings. 

E. Samples for Verification:  At the request of Owner or Architect, Interior light fixtures designated for 

sample submission in Light Fixture Schedule.  Each sample shall include the following: 

1. Lamps and ballasts:  Specified units installed. 

2. Accessories:  Cords and plugs. 
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3. Scheduled finish and lens, as applicable. 

4. Pendant support system. 

F. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, signed by 

product manufacturer. 

G. Qualification Data:  For agencies providing photometric data for light fixtures. 

H. Field quality-control test reports. 

I. Operation and Maintenance Data:  For lighting equipment and fixtures to include in operation and 

maintenance manuals. 

J. Warranties:  Special warranties specified in this Section. 

1.4 SUBSTITUTIONS 

A. Refer to Division 26 Section “General Electrical Requirements”. 

B. Prior to the Bid Date, substitutions will not be considered unless the Architect/Engineer have received 

written request for approval at least ten calendar days prior to the date for receipt of Bids.  Include in 

each such request the Light Fixture Schedule designation, name of the material or equipment for 

which it is to be substituted and complete Product Data for the proposed substitute, as defined in 

SUBMITTALS above, and all other information necessary for an evaluation.  Provide interior point-by-

point calculations, under both normal and emergency lighting conditions, as applicable, if required by 

the Engineer.  Submit a $100.00 review fee to the Engineer with each such point-by-point 

calculation for use of electronic base files.  The fee will be returned if the substitution is added to the 

specification. 

C. During the Bid 

1. Any proprietary, sole-sourced light fixture listed in the fixture schedule shall be unit priced only. 

Unit prices shall be clearly identified on the bid form. 

2. Representative agents shall be allowed  to offer mini-lot pricing (MLP).  MLP shall be defined as: 

a.  Agents can group only specified fixtures they represent, and 

b. Only represent in the region where the specification originated, and 

c. Exclude all fixtures outside their represented lines from the MLP, and 

d. Sole-sourced (proprietary) light fixtures shall not be included in the MLP.  

3. Packaging of light fixtures will not be considered nor approved.  Packaging is defined as:  

distributor(s) providing a single price for a light fixture package made up of specified and non-

specified light fixtures.  Any submittal package containing non-specified light fixtures will be 

immediately rejected in its entirety. 

D. After the Bid Date, proposals to substitute light fixtures for those shown on the Drawings or 

specified herein, will only be considered as a deduct.  Submit proposed substitutions separately, in 

Submittal form, with a list of proposed substitutions together with a deduct price for each 

substitution.  Proposed substitutions will then be reviewed by the Architect/Engineer.   

E. During the construction period, no substitutions shall be considered if product delay is due to 

contractor’s failure to order products in a timely manner after presentation of fixture schedules and 

specifications.  Additional costs associated with air freight or special factory runs to meet schedule 

due to contractor’s error shall be at the expense of contractor. 

F. The Architect/Engineer has the final authority as to whether the light fixture is an acceptable 

replacement to the specified item.  The proposed substitution may also be rejected for aesthetic 

reasons if felt necessary or desirable.  In the event the proposed substitutions herein described are 

rejected, provide the specified item(s). 

1.5 DEFINITIONS 

A. BF:  Ballast factor. 

B. CCT: Correlated color temperature 

C. CRI:  Color-rendering index. 

D. CU:  Coefficient of utilization. 

E. EISA: Energy Independence and Security Act of 2007. 
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F. HID:  High-intensity discharge. 

G. LER:  Light fixture (Luminaire) efficiency rating. 

H. Light Fixture:  Complete light fixture, including ballast housing if provided. 

I. RCR:  Room cavity ratio. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA in 

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

2. Marked for intended use. 

B. Comply with NFPA 70. 

C. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 

laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for 

Energy Efficient Lighting Products. 

D. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, 

with the experience and capability to conduct the testing indicated, that is an NRTL as defined by 

OSHA in 29 CFR 1910.7. 

E. Regulatory Agencies:  Provide fixtures conforming to nationally- or internationally-recognized 

accredited testing agencies, such as U.S., ETL, ARL, or others in acceptance with local code 

enforcement policy. 

F. Electrical Components and Devices:  Provide only fixtures that comply with National Electric Code 

(NEC), and in particular to Section 410.  All ceiling recessed fixtures, whether indicated in a catalog 

number or not, shall be equipped with an integral thermal protection device. 

G. FMG Compliance:  Light fixtures for hazardous locations shall be listed and labeled for indicated class 

and division of hazard by FMG. 

H. Mockups:  Provide interior light fixtures for room or module mockups, complete with power and 

control connections. 

1. Obtain Architect's approval of fixtures for mockups before starting installations.  Costs shall not 

be added to the base bid if Owner or Architect does not approve mockup. 

2. Maintain mockups during construction in an undisturbed condition as a standard for judging the 

completed Work. 

3. Approved fixtures in mockups may become part of the completed Work if undisturbed at time 

of Substantial Completion. 

1.7 COORDINATION 

A. Unless otherwise noted, perform all electrical Work required for the proper installation and operation 

of equipment, furnishings, devices and systems specified in other Divisions of these Specifications, 

furnished under other contracts, and/or furnished by the Owner for installation under this Contract. 

A. Coordinate layout and installation of light fixtures and suspension system with other construction 

that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression 

system, and partition assemblies.  Contractor shall arrange his installation in proper relation to other 

work so that there shall be no interference, damage or delay to other  trades’ work 

B. Give ample notice of any special openings or rough-in work required for placing electrical/lighting 

work so as to avoid cutting or removal of completed work. 

C. Where work of this Section is to be flush or concealed, install it so it does not project beyond 

finished lines of walls, ceilings or floor surface. 

D. Verify all ceiling systems and coordinate light fixture type and accessories prior to ordering light 

fixtures.  Coordinate and cooperate with ceiling installer in regards to the location and installation of 

light fixtures. 

1.8 WARRANTY 

A. General Guarantee:  For a period of one year after Owner’s initial acceptance and establishment of 
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the beginning date of the guarantee period, and at no cost to the Owner, contractor shall promptly 

provide and install replacements for any fixtures or components deemed by the Owner as defective 

in workmanship under normal operating conditions, excluding lamp replacement as noted in Section 

1.10.A.1.  Contractor shall repair installed equipment on the job site to Owner’s satisfaction.  For 

any time during said guarantee period that fixtures are not fully functional due to defects in material 

or workmanship, contractor shall provide or pay for suitable temporary light fixtures, an shall remove 

said temporary fixtures upon installation of replacement elements.  Contractor shall furthermore 

guarantee replacement fixtures for a period of one year following replacement. 

B. Contractor shall not be held responsible for damage of fixtures or equipment components occurring 

after the beginning of the guarantee period due to acts of vandalism, acts of war, or acts of God. 

C. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 

manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of 

rechargeable batteries that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of Substantial 

Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining 

nine years. 

2. Warranty Period for Emergency Fluorescent Ballast Batteries:  Seven years from date of 

Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the 

remaining six years. 

PART 2 - PRODUCTS AND MATERIALS 

2.1 MANUFACTURERS 

A. In  Light Fixture Schedule where titles below are column or row headings that introduce lists, the 

following requirements apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.  No substitutions shall be allowed as per Section 1.4. 

3. Basis-of-Design Product:  The design for each light fixture is based on the product named.  

Subject to compliance with requirements, provide either the named product or a comparable 

product by one of the other manufacturers specified. 

2.2 LIGHT FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS 

A. Provide light fixtures as shown on the drawings and/or specified.  This shall include all lamps, 

material and labor to securely hang light fixtures, clean them and make them completely ready for 

use.  Provide all hangers, supports, and miscellaneous hardware required to install light fixtures.  

Provide additional tie wires connected to structure to conform to applicable seismic requirements 

where required. 

B. Light fixture models scheduled on the Drawings are to show the manufacturer, grade and style of 

light fixtures required.  Regardless of the manufacturer's catalog number suffixes indicated, provide 

all options and features as described in the Light Fixture Schedule. 

C. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.  Manufac-

turer of recessed fixtures shall provide mounting brackets suitable for connection to ceiling system 

structure.  Modifications to standard mounting brackets shall be coordinated with contractor and 

delivered with fixture so that no delays to product delivery shall be allowed. 

D. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 

NEMA LE 5A.  Minimum gauge of sheet steel to be 18 gauge. 

E. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 

and NEMA LE 5A as applicable.  Minimum gauge of sheet steel to be 22 gauge. 

F. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B. 

G. Metal Parts:  Free of burrs and sharp corners and edges. 

H. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping 
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and sagging. 

I. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating 

conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, 

frames, lenses, diffusers, and other components from falling accidentally during relamping and when 

secured in operating position. 

J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 

2. Specular Surfaces:  83 percent. 

3. Diffusing Specular Surfaces:  75 percent. 

4. Laminated Silver Metallized Film:  90 percent. 

K. Fixture Finishes:   

1. Apply fixture finishes after fabrication in a manner that assures a durable wear-resistant 

surfacing.  Give exposed metal surfaces (brass, bronze, aluminum and others) and finished 

castings, except chromium-plated or stainless steel parts, an even coat of high-grade 

meth/acrylate lacquer or transparent epoxy. 

2. For corrosive or salt water environments, manufacturer shall provide fixtures with low 

copper/zinc cast aluminum (AB-47100 aluminum with less than 0.6% copper – classified for 

corrosive areas) housings to prevent salts from “pitting” aluminum housing.  Manufacturer shall 

provide, in addition to or in lieu of, AB-47100 aluminum, ion added or pre-anodized polyester 

powder cast finish for “marine grade” applications.  Manufacturer shall otherwise provide all 

stainless steel housing in conjunction with stainless steel hardware. 

3. Recessed downlights in corrosive or salt water interior environments shall be equipped with a 

“natatorium” finish comprised of a zinc-chromated and phosphated process, then powder-

coated on the exterior of the housing. 

L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels 

shall be located where they will be readily visible to service personnel, but not seen from normal 

viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, 

etc.), base type, and nominal wattage for fluorescent and compact fluorescent luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID 

luminaires.  Indicate maximum allowed wattage. 

d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact fluorescent 

luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 

f. CCT and CRI for all luminaires. 

2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS 

A. Electronic Ballasts:  Comply with UL 935 and ANSI C82.11; instant-start type, unless otherwise 

indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full 

light output unless dimmer or bi-level control is indicated. 

1. Sound Rating:  A. 

2. Total Harmonic Distortion Rating:  Less than 10 percent. 

3. Transient Voltage Protection:  IEEE C62.41, Category A or better. 

4. Operating Frequency:  20kHz or higher. 

5. Lamp Current Crest Factor:  1.7 or less. 

6. BF:  0.85 or higher, or as otherwise noted on Fixture Schedule to reduce light output. 

7. Power Factor:  0.95 or higher. 

8. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C 82.11 and shall be 

connected to maintain full light output on surviving lamps if one or more lamps fail. 

B. Compatibility:  Certified by manufacturer for use with specific bi-level control system and lamp type 

indicated. Ballasts in indoor locations shall have a disconnecting means either internal or external to 

each luminaire. 

C. Approved Linear Fluorescent Ballast Manufacturers 

1. Advance 
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2. Magnetek 

3. Motorola 

4. Osram 

5. Universal 

6. Val-Mont/G.E. 

2.4 EMERGENCY FLUORESCENT POWER UNIT 

A. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within light fixture 

body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate 2 fluorescent lamp(s) continuously at an output of 1350 

lumens each.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture 

ballast. 

2. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering 

ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; 

bright glow indicates charging at end of discharge cycle. 

3. Battery:  Sealed, maintenance-free, nickel-cadmium type. The batteries shall be of suitable 

rating and capacity to supply and maintain at not less than 87 1/ 2 percent of the nominal 

battery voltage for the total lamp load associated with the unit for a period of at least 1 1/ 2 

hours, or the unit equipment shall supply and maintain not less than 60 percent of the initial 

emergency illumination for a period of at least 1 1/ 2 hours. 

4. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay. 

5. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit initiates 

coded infrared signal.  Signal reception by factory-installed infrared receiver in tested unit 

triggers simulation of loss of its normal power supply, providing visual confirmation of either 

proper or failed emergency response. 

6. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test 

of unit emergency operation at required intervals.  Test failure is annunciated by an integral 

audible alarm and flashing red LED. 

2.5 LAMPS GENERAL 

A. Unless specific manufacturers and lamp types are called for in the Light Fixture Schedule, all lamps 

provided for this project shall be by the same manufacturer.  Lamps shall be manufactured by: 

1. Eiko 

2. General Electric 

3. Osram/Sylvania 

4. Philips 

5. Ushio 

6. Venture 

B. All lamps shall be new and shall be delivered to the project in manufacturer's original sealed package. 

C. Substitutions of specific lamp manufacturer as addressed in Fixture Schedule shall not be allowed.  

Costs associated with re-lamping due to non-compliance with specification, for both labor and 

material costs, shall be the sole responsibility of the contractor.  For those fixtures with lamp 

included in fixture, contractor shall coordinate with manufacturer to ensure only approved lamp(s) is 

(are) installed.  Lamp manufacturers indicated on Fixture Schedule are for reference.  Where required, 

contractor shall coordinate with Owner regarding national purchasing agreement of specific lamp 

manufacturers.  Purchasing of lamps, whether through competitive bidding of listed manufacturers or 

proprietary supply, shall be at the discretion of the Owner. 

2.6 FLUORESCENT LAMPS  

A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches, 2800 initial lumens 

(minimum), CRI 78 (minimum), color temperature 3500 K, and average rated life 20,000 hours, 

unless otherwise indicated. 

2.7 LIGHT FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 16 Section "Electrical Supports and Seismic Restraints" for channel- and angle-

iron supports and nonmetallic channel and angle supports. 
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B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same 

as fixture. 

C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single 

fixture.  Finish same as fixture. 

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 

12 gage. 

F. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded 

attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify conditions of equipment and installation prior to beginning work. 

B. Verify that equipment is ready for connecting, wiring, and energizing. 

3.2 INSTALLATION 

A. Light Fixtures:  All work shall be executed to present a neat appearance.  Set level, plumb, and 

square with ceilings and walls.  Install lamps in each fixture. 

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for 

temporary lighting, install and energize the minimum number of luminaires necessary.  When 

construction is sufficiently complete, remove the temporary luminaires, disassemble, clean 

thoroughly, install new lamps, and reinstall. 

C. Suspended Light Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 

2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 

3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension 

for each unit length of fixture chassis, including one at each end.  Provide suitable connectors 

or collars to connect adjoining units to appear as a continuous unit. 

4. Manufacturers of decorative pendant-mounted fixtures shall provide flexible, field cutting cords.  

Contractor shall field cut cords to match elevations above finished floor as indicated on 

architectural elevations.  Contractor shall not field cut pendants without elevation approval from 

Architect.  Pendant suspensions on electrical documents are for reference only. 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

E. Through wiring of recessed light fixtures, in suspended ceilings, is not permitted.  Connect each light 

fixture by a whip to a junction box.  The whip shall be of sufficient length to allow the light fixture to 

be relocated within a 6-foot radius. 

3.3 COORDINATION 

A. Light fixtures shown on the Electrical Drawings represent general arrangements only.  Refer to 

Architectural Drawings for exact locations. 

B. Coordinate the installation and location of light fixtures with other work and all other trades before 

installation to avoid conflicts.  Coordinate light fixture locations in mechanical rooms with final 

installed piping and ductwork layouts.  

C. Verify all ceiling systems and coordinate light fixture type and accessories prior to ordering light 

fixtures.  Coordinate and cooperate with ceiling installer in regards to the location and installation of 

light fixtures. 

3.4 ADJUSTING 

A. Contractor shall adjust all light fixture sockets to match the lamp specified and aim all adjustable 

light fixtures as directed by the Architect. 
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B. At the time of substantial completion, aim all track lights, flood lights, spot lights, and other fixtures 

requiring aiming per the Architect’s direction.  Contractor shall make provisions for supplying all 

scaffolds, lifts, and other tools and equipment as required. 

C. Where required, focusing shall be done during hours of darkness.  Upon notification by contractor 

that all fixtures are correct as per shop drawings and functioning, that specified lamps have been 

verified, lighting designer or Architect shall coordinate with contractor as to a mutually agreed upon 

time to complete focusing.  Failure of contractor to notify Architect during substantial completion 

will result in failure to comply with specifications. 

3.5 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 

transfer from normal power to battery and retransfer to normal. 

B. Clean light fixtures of dirt and debris upon completion of the installation.  Protect installed light 

fixtures from damage during the remainder of the construction period. 

C. Upon completion of the installation of light fixtures, and after building circuits have been energized, 

energize lighting branch circuits to demonstrate capability and compliance with the requirements.  

Where possible, correct malfunctioning units at the site, then retest to demonstrate compliance; 

otherwise, remove and replace with new units, and proceed with retesting. 

D. At the time of final acceptance of this project by the Owner, ensure that all lamps are in working 

order and all light fixtures are fully lamped. 

E. Prepare a written report of tests, inspections, observations, and verifications indicating and 

interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance 

with standards. 

3.6 STARTUP SERVICE 

A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.  

Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 100 hours at 

full voltage. 

3.7 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  Provide 

up to two visits to Project during other-than-normal occupancy hours for this purpose.  Some of this 

work may be required after dark. 

1. Adjust aimable luminaires in the presence of Architect. 

 
END OF SECTION 265100 


